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ABSTRACT
W epresentthestellarcalibratorsam pleand theconversion from instrum entalto physicalunitsfor
the24 m channeloftheM ultiband Im agingPhotom eterforSpitzer(M IPS).Theprim ary calibrators
areA stars,and thecalibration factorbased on thosestarsis4:54 10  2 M Jy sr  1 (DN/s)  1,with a
nom inaluncertaintyof2% .W ediscussthedata-reduction proceduresrequired toattain thisaccuracy;
withoutthese procdures,the calibration factorobtained using the autom ated pipeline atthe Spitzer
ScienceCenteris1.6%  0.6% lower.W eextend thiswork to predict24 m  ux densitiesfora sam ple
of238 starswhich coversa largerrangeof ux densitiesand spectraltypes.W epresenta totalof348
m easurem entsof141 starsat24 m .Thissam plecoversa factorof 460 in 24 m  ux density,from
8.6 m Jy up to 4.0 Jy. W e show thatthe calibration islinearoverthatrange with respectto target
 ux and background level.Thecalibration isbased on observationsm adeusing 3-second exposures;a
prelim inary analysisshowsthatthecalibration factorm ay be1% and 2% lowerfor10-and 30-second
exposures,respectively. W e also dem onstrate that the calibration is very stable: overthe course of
the m ission,repeated m easurem entsofourroutine calibrator,HD 159330,show a root-m ean-square
scatter ofonly 0.4% . Finally,we show that the point spread function (PSF) is wellm easured and
allows us to calibrate extended sourcesaccurately;Infrared Astronom y Satellite (IRAS) and M IPS
m easurem entsofa sam pleofnearby galaxiesareidenticalwithin the uncertainties.
Subjectheadings:infrared:stars| instrum entation:detectors
1. IN TRO D U CTIO N
Space-based infrared astronom y satelliteshave used a
varietyofm ethodstoperform  uxcalibration.Forexam -
ple,the Infrared Astronom y Satellite (IRAS;Beichm an
etal.1988)extrapolated a ground-based 10 m calibra-
tion outto 60 m using stellarm odelsand then used as-
teroidsto transferthe60m calibration to 100m .The
M idcourseSpaceExperim ent(M SX)wascalibrated in a
setofbandsfrom  8  20 m using blackbodiesejected
from the spacecraft itself(Price et al.2004). The in-
strum entsaboard the Infrared SpaceO bservatory (ISO )
used am ixofastronom icalsources,from starsfortheISO
Cam era (ISO CAM ;Blom m aertetal.2003)to stars,as-
teroids,and planetsfortheISO Photom eter(ISO PHO T;
Schulz etal.2002)and ShortW avelength Spectrom eter
(SW S;Decin etal.2000)and planetsfortheLongW ave-
length Spectrom eter(LW S;G ry etal.2003).TheDi use
Infrared Background Experim ent (DIRBE) im aged the
sky in a seriesofbandsfrom 1.25 m to 240m and was
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calibrated againststars,planets,and planetary nebulae
(Hauseretal.1998).Likem ostofthesem issions,thein-
strum entson board theSpitzerSpaceTelescope(W erner
et al.2004)are calibrated againstcelestialsources: for
exam ple,theInfrared Array Cam era (IRAC;Fazio etal.
2004),with photom etricbandsfrom  3  8 m ,iscali-
brated againststars(Reach etal.2005),asistheInfrared
Spectrograph (IRS;Houck etal.2004).
The M ultiband Im aging Photom eter for Spitzer
(M IPS;Rieke et al.2004)has three photom etric bands
at 24,70,and 160 m . Like the other Spitzer instru-
m ents,theprim ary  ux calibratorsat24 and 70 m are
stars;the calibrations are tied to the new infrared cal-
ibration by Rieke et al.(2007) and are presented here
(24 m ) and in a com panion paper by G ordon et al.
(2007)(70 m ). The sensitivity ofthe 160 m band is
su cientto allow itto be calibrated againststars,too,
but a strong, short-wavelength ghost im age lim its the
accuracy with which such hotsourcescan be m easured;
hence,an asteroid-based transfer(and the colorcorrec-
tions required to m ake the transfer) ofthe stellar cali-
bration from the shorter bands (sim ilar in spirit to the
IRAS 100 m calibration) is presented in a com panion
paperby Stansberry etal.(2007).
The M IPS 24 m calibration and capabilities can be
com pared to severalpreviousm issionswhich overlap in
wavelength. For exam ple,the quoted absolute calibra-
tionuncertaintiesofthelargesurveysperform edbyIRAS
at25 m ,by M SX at21 m and by DIRBE at25 m
are 8% (Beichm an etal.1988),7% (Cohen etal.2001),
and 15% (Hauser et al.1998),respectively. These m is-
sions were optim ized for large area surveys and used
2older detector technology. As a result, the beam size
and pointsource detection lim its are poorcom pared to
the Spitzer and ISO pointed observatories. Like M IPS,
theISO PHO T instrum entwasdesigned asageneral-user
instrum ent,but the 25 m channel(which achieved an
accuracy of 10% ;K laas et al.2003)wasan aperture
photom eterand notcapable ofim aging.Thus,M IPS is
the  rst space instrum ent with an array detector opti-
m ized forim aging near24 m ,achieving a point-source
sensitivity of 60 Jy (5,2000 seconds;Spitzer O b-
server’sM anual),with abeam of600FW HM .Asweshow
in thispaper,theabsolutecalibration oftheM IPS 24m
channelisaccurate to 2% ,which hasexpanded the sci-
ence possible in this wavelength range. For exam ple,
theM IPS 24m channelallowsm easurem entofinfrared
excesses around stars with lower e ective tem peratures
and/orlower-m assdebrisdisksthan previously possible
(e.g.,Rieke etal.2005;Bryden etal.2006).
Carefuldata reduction proceduresare essentialto re-
produce the resultspresented here;accordingly,we dis-
cussthe data reduction and photom etry in som e depth
in x 2. The calibration factoritselfis com puted in x 3.
To explorethe quality ofthe calibration,weexpand the
sam pleoftargetsbeyond thoseused to m easurethecal-
ibration factor;thedetailsofthe ux prediction arepre-
sented in x 4. W e use the expanded sam ple in a series
oftests ofthe calibration,discussed in x 5. Finally,we
sum m arizeourresultsin x6.
2. D ATA R ED U CTIO N A N D PH O TO M ETRY
2.1. Standard Processing
The data were all obtained using the M IPS sm all-
 eld photom etry m ode astronom ical observation tem -
plate (AO T).For m ost targets,2 cycles ofphotom etry
using 3-second exposureswere obtained,resulting in 14
individualim ages at each of2 telescope nod positions
(excludingtheshortexposurethatstartsthedata-taking
sequence at each of the two telescope nod positions).
Starting with theraw data downloaded from theSpitzer
Science Center (SSC),these data were processed using
version 3.06oftheM IPS DataAnalysisTool(DAT;G or-
don etal.2005),which perform sstandard processing of
infrared detectorarray data (slope tting,dark subtrac-
tion,linearitycorrection, at elding,and m osaicking)as
wellassteps speci c to the array used in M IPS (droop
correction and dynam ic range extension using the  rst
di erence fram e)| thesestepsaredescribed in m orede-
tailin that paper. Experience gained with the  ight
instrum ent has prom pted the application ofadditional
processing, not discussed by G ordon et al.(2005), to
rem ove low-levelinstrum entalartifacts. In particular,
one ofthe four readouts on the array can incur an o -
setofseveralcountspersecond (due to a brightsource
or cosm ic ray on detectors connected to that readout)
relative to the other three,resulting in a striping e ect
(dubbed \jailbar")| an additive correction isapplied to
thatreadoutto rem ovethe e ect.Also,the in-orbit at
 eld has severaldark spots (due to particulate m atter
on the pick-o m irror) that shift position on the array
asthescan m irror(which im posessm allpointing adjust-
m entsaspartofthe norm alobserving sequence)m oves.
To rem ovethesespots,a  at eld speci cto scan m irror
position is applied as part ofthe standard processing.
Theseartifactsareillustrated in Figure1.
2.2. AdditionalProcessing
There are additionallow-levelartifactspresentin the
M IPS dataafterthestandard processingdescribed above
hasbeen applied.W e assessthe severity ofthese e ects
and correctthosethatim pactsigni cantly ourm easure-
m ents.In roughly decreasing orderofim portance,these
artifactsare:
The M IPS 24 m array is subject to m edium -term
( 1 week) gain changes that a ect pixels which have
been exposed to highly saturating sources,at the level
ofa few percent. A typicalM IPS 24 m observation
will have severalregions that have been a ected this
way asthe cum ulative resultofnorm aloperationsdur-
ing thatinstrum entcam paign. An additional at eld,
m ade from a m edian stack ofthe data with the source
m asked out,isapplied to rem ovethe gain changes.
Background levels observed by M IPS at 24 m can
changeby severalcountspersecond from im agetoim age
throughoutan observingsequence,likelyduetoscattered
zodiacallightthatdependson the position ofthe M IPS
scan m irror.Uncorrected,thiscan a ectthephotom etry
of our faintest ( 10 m Jy) calibrators at the levelof
abouta percent.To m itigatethise ect,wesubtractthe
m edian level(afterm asking thesource)from each im age
beforem osaicking.
Any sourcethatfallson theM IPS 24m arrayleavesa
residualim ageofabout0.5% thatdecayswith atim escale
ofroughly 10 seconds. The dither pattern used in the
photom etryAO T ensuresthatthesourcefallson adi er-
entpartofthe array afterevery exposure,and thusany
residualim age hasdecayed to a sm allfraction ofa per-
centby thetim ethenew sourceposition iswithin several
full-width-half-m axim a ofa previousposition. Residual
im ageshave a negligible e ecton the calibration factor
wederivehere,and weperform no correction forthem .
Sources that saturate the M IPS 24 m array in the
full(3-second)exposuresused here can a ectthe o set
ofthe pixelsread outafterthe oneson the source,and
can even change the m agnitude ofthe \jailbar" e ect
on those pixels,resulting in a di erentstriping pattern
aboveand below thesourceon thearray.Theo setisa
few countspersecond and only occursforthe brightest
sources,soithasa negligiblee ecton thephotom etry of
thosesourcesand we m akeno correction here.
Exam ples showing the artifacts discussed here are
shown in Figure2.
2.3. M osaicking
After applying the corrections discussed above, we
coadd the data to m ake a m osaic im age ofeach source.
As the natural unit of a  at- elded im age is surface
brightness,them osaickingstep conservessurfacebright-
nessasitrem ovesopticaldistortions. The  nalim ages
have square pixels 2:0045 on a side,very sim ilar to the
naturalpixelwidth near the center ofthe array,2:0049.
Thesourcepositionsin thephotom etry AO T rangeover
the central2.50 ofthe array;to ensurethatthere areno
calibration changesacrossthe fullarray,we have tested
thedistortion correction on individualim ages.Using the
\phot"taskin theIm ageReduction and AnalysisFacility
(IRAF6),wecom pared photom etryin a xed aperture(6
6 IR A F is distributed by the N ationalO pticalA stronom y O b-
servatories,which are operated by the A ssociation ofU niversities
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pixelsin radius,with a background annulusfrom 7  12
pixels) for 416 m easurem ents ofHD 042082 m ade dur-
ing a focalplane survey which positioned the star over
the fullextentofthe array. W ithoutcorrection fordis-
tortion,them easured countsincreased sm oothly by 12%
from theupper-left-hand cornerofthearraytothelower-
right-hand cornerofthe array,inversely proportionalto
the 12% change in pixelarea,from 6.91 square arcsec-
ondsto 6.11 square arcseconds.Asexpected,correcting
the im agesfordistortion elim inatesthistrend,resulting
in a 1 dispersion in the m easurem entsofonly 0.8% .
2.4. Photom etry
To com pute aperture corrections for photom etry,we
m akeuseofapointresponsefunction (PRF)constructed
asfollows.W e startwith a pointspread function (PSF)
ofa10000K blackbody(thespectralenergydistributions
ofthestarsweuseto calibratedi ernegligibly from this
at24 m )generated using theSpitzerTinyTim software
(STinyTim ;K rist 2002). The PSF is com puted at the
centerofthe array using an im agesize(100 width)large
enough to encom pass> 99% ofthe light.W e \observe"
the m odelusing the M IPS sim ulator(software designed
to sim ulateM IPS data,including opticaldistortions,us-
ing thesam eobservingtem platesused in  ight)and m o-
saic the sim ulated data using the sam e software with
which weprocessed therealdata.W ecom paretheresult
to oneofthecalibration starsin Figure3.Thestructure
predicted by them odel,down to very faintlevelsand in
thedi raction spikes,isvery sim ilarto whatisobserved
on a realstar.Additionalinsightisgained from a com -
parison ofradialpro les(Figure4),whereitcan beseen
thatthem odelisan excellentdescription ofthedata,out
to thethird Airy ring.A sim ilar,and slightly im proved,
 tto theradialpro lecan beobtained by sm oothing the
STinyTim m odelby theequivalentofa boxcar1.8 pixels
in width (possibly indicating a sm allam ount ofpoint-
ing jitterorscattered light,neitherofwhich ism odeled
by the sim ulator). W e apply the \phot" task in IRAF
to the boxcar-sm oothed im age to com pute the aperture
corrections,representative valuesofwhich are shown in
Table 1. W e  nd that the counts m easured by various
photom etry routinesvary by abouta percent,so we as-
sign a 1% uncertainty to the aperturecorrection.
W e perform aperture photom etry on the observations
using an aperture 3500 in radius,with a background an-
nulus from 4000 to 5000 in radius. This aperture is large
enough to m inim ize uncertaintiesdue to centroiding er-
rors,and toensurethatany uncertaintiesin theaperture
correction havea sm alle ecton the derived counts.W e
derive the uncertainty on each m easurem ent from the
scatter ofthe pixelvalues in the background aperture.
Them easurem entsarelisted in Table 2.
2.5. Com parison to SSC Pipeline
W ecom parethe m easurem entsm adeon data reduced
usingtheDAT tothoseobtained usingidenticalphotom -
etry procedureson data processed using the autom ated
pipelineattheSSC,which doesnotapply thesecond  at
 eld (m adeusingam edian stackofthedata;seex2.2)or
thebackground subtraction.W econverttheunitsofthe
forR esearch in A stronom y,Inc.,undercooperativeagreem entwith
the N ationalScience Foundation.
SSC data products from M Jy/sr to DN/s by dividing
by the FLUXCO NV value found in the header. Based
on 90 m easurem ents ofHD 159330 processed using the
S15.3.0 version ofthe pipeline,we  nd that the count
ratein the pipeline-reduced data is1.6%  0.6% higher
than in data reduced using the DAT.The di erence be-
tween thereductionsism arginally signi cant(2:7)and
m ay be due to the extra processing stepsapplied to the
DAT-processed data.
2.6. Scan M ap Calibration
The results we present here rely on m easurem ents of
calibrator stars perform ed using the photom etry AO T,
which im agesthe sky in a nod-and-starepattern.M IPS
hasa second im aging m ode,the scan m ap AO T,which
im agestheskyusingacontinuoustrackofthespacecraft.
The scan m ode uses the sam e opticaltrain as the pho-
tom etry m odeand so weexpectthatthe calibration de-
rived herewould apply equally to both m odes.To check
whethersubtle di erencesexistin the shapeofthe PSF
thatm ighta ectthe calibration,we com pare photom e-
try in scan and photom etry m odeson two starsobserved
in m ultipleepochs,HD 159330 and HD 163588.W e nd
thattheradialpro lesin scan and photom etrym odesare
identicalwithin theuncertaintiesand thatphotom etryin
thesetwom odesagreeswithin  1% ,con rm ingthatthe
photom etry calibration isapplicableto scan-m odedata.
Sim ilarresultswerefound by Fadda etal.(2006).
3. TH E 24 m CA LIBR ATIO N FACTO R
Following Riekeetal.(2007),webasethe ux calibra-
tion ofthe M IPS 24 m band on A stars.W e adoptthe
sam pleof22A starsfrom Riekeetal.(2007),asaconsis-
tentsuite ofm easurem entsisavailable forthese targets
and thesam plehasalreadybeen vetted forsourceswhich
would bias the calibration, such as those with an in-
fraredexcess.Hereand throughoutthiswork,m onochro-
m atic  ux densities are com puted at 23.675 m , the
e ective wavelength of the 24 m band, although we
will continue to use the shorthand \24 m " for con-
venience. W e com pute 24 m  ux densities using the
extinction-corrected K s m agnitudescom puted by Rieke
et al.(2007),a K s   [24]color di erence of0 m agni-
tudes,and the 24 m (i.e.,23.675 m ) zero point de-
rived by Rieke et al. (2007), 7.17 Jy. W e apply the
aperturecorrection derived in x2 (1.08)to them easure-
m ents from Table 2,averaging m ultiple m easurem ents
when available. The counts in that table are integra-
tions over an aperture,so we convert the im plied unit
of\pixel" (thatwehaveignored thusfar)to an angular
area using thepixelsize(2:0045 on a side)ofourm osaics.
The calibration factoristhe weighted averageofthe ra-
tio ofthe 24 m predictionsto the observed countrate,
or 4:54 10  2 M Jy sr  1 (DN/s)  1,with a form alun-
certainty of0.7% .Atthepixelscaleofourm osaics,this
factorisequivalentto 6:40 10  6 Jy pixel  1 (DN/s)  1
(which can be converted to otherpixelsscalesby m ulti-
plyingbythesquareoftheratioofthepixelsizeto2:0045).
Following Rieke et al.(2007),we assign an uncertainty
of2% to the calibration factor to allow for system atic
e ectsin propagatingthenear-infrared m easurem entsto
24 m . W here care is taken to apply the corrections
discussed in x 2 and to treatcalibration starsand other
targetsin a consistentm anner,thiscalibration accuracy
4canbem aintainedin sciencedata.Thedataused tocom -
pute the calibration factoraresum m arized in Table 3.
Thecalibration factorwasderived using stars,and no
colorcorrectionswereapplied to them easurem entsused
here.Starsarerelatively blue(f / 
  2)atM IPS wave-
lengths, so color corrections are required to calibrate
sources with di erent spectraldistributions. As shown
by Stansberry et al.(2007),however,these corrections
are sm allin the M IPS 24 m band: they are no m ore
than 3% overa rangeofpower-law indices(  3 to 3)and
do notexceed 5% forblackbody sourcesabovea tem per-
atureof57 K .
4. SA M PLE A N D PR ED ICTED FLU X ES
The sam ple ofstars used in x 3 to derive the 24 m
calibration factorcoversa lim ited dynam ic rangeand is
too sm allto probe statistically characteristicsofthe in-
strum entbehaviorsuch aslinearity and thee ectsofsky
brightness. Furtherm ore,these starsare too faintto be
usefulascalibratorsfortheM IPS 70m band (discussed
by G ordon etal.2007).In thissection,wedevelop an ex-
panded sam pleof24 m calibratorsto supportourchar-
acterization oftheperform anceoftheinstrum ent,which
wediscussin x5.Thesestarswereselected toexplorethe
dynam icrangeoftheinstrum entwithin reasonableinte-
grationtim esandtoprobethee ectsofspectraltypeand
environm ent(prim arily foreground/backgroundlevel)on
the calibration.
4.1. Zero-pointConversions for AdditionalData Sets
W e predict  ux densities at 24 m for the expanded
M IPS calibration target list by extrapolating m easure-
m entsm adeatnear-and m id-infrared wavelengths.The
scalefactorsforthe2M ASS (Skrutskieetal.2006)m ea-
surem entsofA and G starsm adein theread-1(the51m s
exposure used to m easure sourcesthatsaturate the full
1.3sexposure)dataaregiven by Riekeetal.(2007),who
 nd Ks  [24]is0(by de nition)and 0:045 0:011m agni-
tudes,respectively.The 2M ASS read-1 m agnitude lim it
( 3:5 m agnitudesatK s)isnotlow enough to constrain
m easurem entsthroughoutthe M IPS dynam ic range,so
we m ust incorporate additionaldata sets into our  ux
predictionsforthe bright24 m calibrators.W e discuss
herethevalidation ofadditionaldata setsand derivethe
scale factors required to put them on the sam e system
as the 2M ASS read-1 m easurem ents (and therefore the
sam e system asthe M IPS 24 m m easurem ents),allow-
ingdirectcom parison totheresultsofRiekeetal.(2007).
4.1.1. 2M ASS Saturated-Source M agnitudes
Below m agnitudes of 4.5,4,and 3.5 at J,H ,and
K s,respectively,2M ASS data are saturated even in the
read-1 m easurem ents used to constrain the calibration
factorderived in x3.M easurem entsforsaturated sources
arereported by the2M ASS projectand areobtained by
 tting to the radialpro les ofthe unsaturated portion
ofthe stellar im age,but large uncertainties 20%   30%
are associated with these m easurem ents. To reduce the
uncertaintiesassociated with usingthesaturated 2M ASS
m agnitudes,wecom putetheo setbetween thesaturated
and read-1 m agnitudes.
K im eswenger (2005) presents photom etry in the J
and K s bands for a sam ple of 600 stars that over-
lapsthe 2M ASS read-1 and saturated-sourcem agnitude
ranges. This bright-star survey uses the sam e cam -
era as the Deep Near-Infrared Survey of the South-
ern Sky (DENIS) with the addition ofneutral-density
 lters, so we apply the DENIS transform ations com -
puted by Carpenter (2001) to put the m agnitudes on
the 2M ASS system . (This step isn’t strictly necessary
since, as we discuss below, we are using these m ea-
surem entsdi erentially.) W e com pare the 2M ASS m ea-
surem ents to those by K im eswenger (2005) over di er-
ent m agnitude ranges to determ ine the o set between
the2M ASS read-1 and saturated-sourcem agnitudes.At
faint levels (wellabove the lim its quoted above,to en-
sure that read-1 m easurem ents were not a ected by
any saturated sources),the2M ASS and thetransform ed
K im eswenger(2005)m agnitudes are in excellent agree-
m ent:the weighted average(rejecting pointsm ore than
3 from them edian)ofJ(2M ASS)  J(K im eswenger)
between m agnitudes8.5 and 5.6 is0:001 0:002 m agni-
tudes,and K s(2M ASS)  K s(K im eswenger) between
m agnitudes7.5 and 4.2 is0:023 0:003m agnitudes.Be-
low thosem agnitudelim its,theo setsareJ(2M ASS) 
J(K im eswenger) = 0:053  0:005 m agnitudes and
K s(2M ASS)  K s(K im eswenger)= 0:058 0:008m ag-
nitudes. The di erence between the faint J m agni-
tudesisnotsigni cant,butwe do include the di erence
between the faint K s m agnitudes in com puting o sets
(m read  1   m saturated) of  0:053 m agnitudes at J and
  0:035 m agnitudes at K s. These o sets are added to
saturated 2M ASS m agnitudesto putthem on theread-1
scale.To furtherreduce the uncertainty,weaveragethe
J and K s m agnitudesto com pute a \super"-K s m agni-
tude,aftercorrectingJ to K s using theJ  K colors(af-
tercorrecting thecolorsto the2M ASS system using the
transform ations com puted by Carpenter 2001) ofstars
tabulated by Tokunaga (2000).
4.1.2. Johnson Photom etry
Johnson et al. (1966) m easured  650 bright stars
in the J and K bands. This sam ple is large, hom o-
geneously observed,and the m easurem ents have signif-
icantly sm alleruncertaintiesthan the saturated sources
observed by 2M ASS.For exam ple,the star HD 001013
was observed 91 tim es by Johnson et al.(1966). After
applyingan airm asscorrection derived from thedata,we
 nd a root-m ean-square(RM S)deviation of0.037 m ag-
nitudesin thesem easurem ents.W econservativelyassign
a 1 uncertainty of0.04 m agnitudesto the photom etry
by Johnson etal.(1966).
To com pute the o set between the Johnson et al.
(1966)m agnitudesand 2M ASS,we transform the m ea-
surem ents to the 2M ASS system using the equations
derived by Carpenter (2001) for the K oornneef(1983)
system , which is m ost sim ilar to the system used by
Johnson et al.(1966). The weighted average (rejecting
pointsm orethan 3 from the m edian)ofJ(2M ASS) 
J(transform ed Johnson) is 0:028 0:007 m agnitudes
and K s(2M ASS)  K (transform edJohnson)is0:004
0:005 m agnitudes.The o setin the Ks band isnotsig-
ni cant,butwe apply a correction of0.028 m agnitudes
to the m easurem ents at J. In addition, since allthe
M IPS calibratorsthatwerealso m easured by Johnson et
al.(1966)are wellinto the saturated 2M ASS range,we
apply the sam e o setsapplied to the saturated 2M ASS
m easurem ents,fornetcorrectionsof  0:025 m agnitudes
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atJ and   0:035m agnitudesatK s (plusthecolortrans-
form ation from Johnson to2M ASS).Finally,wecom bine
the J and K s data to form super-K s asforthe 2M ASS
data.
4.1.3. IRAS M easurem ents
M any of the bright M IPS calibrators were detected
by IRAS at 12 and 25 m . The M IPS 24 m band
was dem onstrated by Rieke et al.(2007) to be linear
within  1% below 1 Jy,so we can use the overlap be-
tween M IPS and IRAS m easurem entsin this ux range
to constrain the linearity ofIRAS and probe fore ects
ofm olecularabsorptionsin the 12 m band. To ensure
that the IRAS m easurem ents are on the sam e scale as
theotherphotom etry weuseto predict ux densitiesfor
ourcalibrators,we em pirically derive the ratio between
the IRAS bandsand the M IPS 24 m band below 1 Jy
for the calibrator stars,then apply this result over the
fullrangeofcalibrator uxes.
W e obtain IRAS m easurem ents ofthe M IPS calibra-
tors from the faint source catalog (FSC;used because
theim proved sensitivity relativeto thepointsourcecat-
alog providesm ore overlap with the M IPS sam ple),us-
ing only high-quality (quality  ag \3") m easurem ents.
W e applied colorcorrectionsappropriateto the tem per-
atureofeach starto theseobservationsand also applied
the corrections m easured by Rieke et al.(2007): 0.992
at 12 m and 0.980 at 25 m . The ratio ofthe M IPS
24 m m easurem entto theIRAS m easurem ent,norm al-
ized to the average ratio,is plotted in Figure 5. The
scatter in the m easurem ents becom es obviously larger
near the IRAS detection lim it, around the equivalent
24 m  ux density of60 and 80 m Jy at12 and 25 m ,
respectively. The slope of the ratio as a function of
brightness above these lim its is consistent with 0 for
both bands,indicating they arelinearin thisbrightness
range. The average value off(24 m )=f(12 m ) is
0.265 while f(24 m )=f(25 m ) is 1.11. Both values
areverysim ilartothevaluesderived from K urucz(1993)
m odels ofthese stars,0.266 and 1.11,respectively. As
shown in Figure6,f(24 m )=f(12 m )hasa m ild de-
pendence on tem perature (possibly the resultofm olec-
ular absorptions in the 12 m band becom ing im por-
tant in coolstars),so the ratio is better described as
0:276  1:94 10  6  Teff[K ].No signi canttrend with
tem peratureisdetected at25 m .
Thefactorswederivein thissection toconvertthezero
points ofsaturated 2M ASS m agnitudes,Johnson et al.
(1966) m agnitudes,and IRAS 12 m and 25 m m ea-
surem entsto the system used by M IPS are sum m arized
in Table4.
4.2. The Calibration ofCoolStars
W e com pute an average super-K s   [24](by applying
the aperture correction,1.08,derived in x 2.4 and the
calibration factorderived in x 3 to the m easurem entsin
Table2)colorforthecool(K and M giants)starsin our
sam ple,which can be com pared directly to theA and G
starcolorcom puted by Rieke etal.(2007),m odulo any
o set(typically a fraction ofa percent)between super-
K s and K s.Theweighted averagecoloroftheK and M
stars in our sam ple (after rejecting points greater than
3 from the m ean)is0:104 0:006 m agnitudes.
4.3. Predictions
W elistthephotom etry used to constrain the ux den-
sity predictions,after applying the corrections detailed
above,in Table 5. The 24 m  ux densities for each
sourcearetheweightedaverageofthepredictionsderived
from theentriesin thattable.W ealso listthepredicted
 ux densitiesand theiruncertaintiesin Table5.W enote
thatthe predictionscan be slightly di erentthan those
im plicit in Table 3,since we used super-K s in Table 5
and K s was used in Table 3,although the average dif-
ference is insigni cant: 0.002  0.005 m agnitudes. W e
also include predicted background levels,com puted us-
ingtheSpitzerPlanningO bservationsTool7 (SPO T);the
background listed is the average ofthe range when the
targetisvisible,and theuncertainty ishalfthedi erence
between the extrem evalues.
5. CH ECK S O N TH E 24 m CA LIBR ATIO N
In thissection,weperform variouscheckson the24m
calibration,such as repeatability,linearity,and the ef-
fects ofspectraltype,exposure tim e,and background.
Exceptforthe repeatability check,we com pute a single
calibration factorforeach starby dividingtheprediction
(Table 5)by the pixelarea and the weighted averageof
allm easurem ents of the count rate for each star (Ta-
ble 6). The calibration factorsderived from som e stars
di erfrom the adopted calibration factorby m ore than
5| these stars were not used in the checks below. As
shown in Table7,m ostoftherejected starsshow infrared
 uxes above the predictions (i.e.,the calibration factor
islow).
5.1. Repeatability
The prim ary routine calibrator for the M IPS 24 m
channelisHD 159330,a K 2IIIstarneartheSpitzercon-
tinuous viewing zone (CVZ).W hen visible,this star is
observed each tim etheinstrum entisturned on,to m on-
itor photom etric stability and check for changes in the
calibration. A second routine calibrator,the K 0IIIstar
HD 173398,is also m onitored to  llin the gaps when
HD 159330 is not visible. W e plot 100 m easurem ents
ofHD 159330 and 46 m easurem ents of HD 173398 in
Figure 7. The RM S scatterin the HD 159330 m easure-
m ents is 0.4% (com pared to 0.7% in the SSC-pipeline-
reduced data discussed in x2.5),whilethescatterin the
HD 173398 m easurem entsis0.5% . A gradualreduction
in the instrum entresponse of 0:5% overthe  rst300
daysisapparentin the data and isthe causeofsom e of
thescattercom puted forHD 159330.Asthistrend isin-
signi cantcom pared to the uncertainty on the absolute
calibration (cf. x 3),we have not attem pted to correct
it.
5.2. Linearity
W echeck fore ectsof ux nonlinearity in thecalibra-
tion by com paringcalibration factorsovera rangeof460
in source brightness. W e plotthe calibration factorsin
Figure8.W e nd no signi canttrend ofcalibration fac-
torwith sourcebrightness| aleast-squares ttothedata
showsa di erenceofonly 0.3% between 9 m Jy and 4 Jy.
Theobserved scatterofcalibration factorsislargerthan
7 http://ssc.spitzer.caltech.edu/propkit/spot/
6can beexplained by theerrorbars.Theunaccounted-for
scatterin the calibration factorsislikely due to system -
atic uncertainties on the  ux predictions for the indi-
vidualstars,possibly from variability or sm allinfrared
excesses.
5.3. SpectralType
Asdiscussed in x4,wehavederived calibration factors
using 3 broad types ofstars(hot dwarfs,solaranalogs,
and coolgiants)tolook forsystem atice ectswith stellar
tem perature.Theweighted averagecalibration factorof
each broad spectraltypeis4:49 10  2,4:62 10  2,and
4:49 10  2 M Jy/sr/(DN/s)for32 A,37 G ,and 25 K /M
stars,respectively. These values are allconsistentwith
theadoptedcalibrationfactorwithin theuncertainty(de-
viating by -1.1% ,1.8% ,and -1.1% ,respectively),butthe
di erencesm ay re ectrealuncertaintiesin the colorsof
di erenttypesofstarsand in ourtreatm entofsaturated
2M ASS m agnitudes.
5.4. Exposure Tim e
A sm allsubsetofthe calibrators(11 stars)wasm ea-
sured using 10-and 30-second exposures in addition to
the3-second exposures| theweighted averagecountsper
second from these stars is 1% and 2% higher using 10-
and 30-second exposures,respectively.W e  nd thatthe
residualim ages in the 10-and 30-second exposures are
roughly twice asbrightasin the 3-second exposures,so
it is likely that the excess is due to buildup ofresidual
chargeduring the longerexposures.
5.5. Background
In general,astronom icalsources ofinterest at 24 m
willbeobserved againsta widerangeofbackground lev-
els,so we exam ine whether the derived calibration fac-
tor depends on background. Such an e ect m ight be
expected due to background light scattering onto the
detector or due to system atic e ects on the droop cor-
rection. W e  nd no signi cant e ect on the calibra-
tion over a factor of 5 in background,as shown in
Figure 9. A least-squares  t to the data indicates a
slope ofonly m arginalsigni cance: 5:4 10  4  2:9
10  4 M Jy/sr/(DN/s)/ M Jy/sr.
5.6. Com parison to Another Infrared Calibration
Asdiscussed in detailby Riekeetal.(2007)and cited
in x 4.1.3,the calibration presented here isbased on an
updated calibration system which is o set by a sm all
( 2  3% )am ountfrom otherinfrared calibrationscom -
m only in use. For the convenience of the reader, we
presenta directcom parison ofourm easurem entsto pre-
dictionsin oneofthosesystem s,thatprepared by Cohen
and collaborators. Speci cally, we com pute predicted
 ux densitiesat24 m forthe 10 \tem plate" stars(Co-
hen et al.1999,and references therein) observed by us
by interpolating the valuesgiven by the tem plates. W e
adoptthem odeluncertaintiesprovidedbythetem plates.
W e take the \observed" values and uncertainties from
Table6 and convertthem to  ux densitiesusing thecal-
ibration factor com puted in x 3. W e present the data
used for and the results ofthis com parison in Table 8,
where we reject the star HD020722 due to a contam i-
nating background source at24 m (cf. Table 7). The
weighted average ratio ofourm easurem entsto the pre-
dictionsis1:026 0:013,i.e.,m easurem entson theCohen
etal.(1999)system can beconverted to thesystem used
by M IPS by m ultiplying by thisfactor.M uch ofthisdif-
ferenceisdueto thedi erent uxesadopted forVega at
10.6m (35.03Jy by Riekeetal.(2007)and 34.38 Jy by
Cohen etal.(1999),which di erby 2% ).
5.7. Extended-Source Calibration
Asdem onstratedin x2,them odelPSF isagoodm atch
to the data outto large radii,so we expectthe extrap-
olation ofthe calibration to in nite radiito be wellun-
derstood. Asa check,we com pare m easurem entsofex-
tended sources(nearby galaxies)observed by theSpitzer
legacy team s SING S (Spitzer Infrared Nearby G alaxies
Survey;K ennicutt et al. 2003) and SAG E (Surveying
theAgentsofa G alaxy’sEvolution;M eixneretal.2006)
and by guaranteed tim eobservers(Hinzetal.2004;G or-
don et al.2006a,b) to IRAS m easurem ents. W e apply
colorcorrectionsfrom Beichm an etal.(1988)(IRAS)and
Stansberry et al.(2007) (M IPS) assum ing a power-law
spectrum  t to the 12/25 m or24/70 m data to the
IRAS and M IPS (SING S m easurem entstaken from Dale
et al.2007) m easurem ents,and also correct the M IPS
m easurem entstothecalibrationfactorderived in x3.W e
interpolatetheIRAS 12m and 25m m easurem entsto
the e ective wavelength ofthe 24 m band,23.675 m .
W e com pare the results graphically in Figure 10. The
weighted average ratio ofM IPS to IRAS m easurem ents
is0.96,wellwithin the8% com bined uncertainty ofboth
instrum ents.
6. SU M M A RY
W e discuss the  ux calibration of the M IPS 24 m
band,which isbased on stars.W e describe the data re-
duction and photom etric proceduresweuse forthe cali-
bration sources,which produce uxesthatare1:6 0:6%
lowerthan those achieved by the autom ated pipeline at
theSpitzerScienceCenter.W eshow thatthecalibration
ofthetwo im aging m odes,photom etry and scan m ap,is
consistentwithin 1% .
W ecom putethecalibrationfactor(theconversionfrom
countrate to physicalunits)forthe M IPS 24 m band,
usingasam pleof22A starsthathasbeen wellm easured
and hasbeen carefully vetted to excludedebris-disk sys-
tem s.W e nd avalueof4:54 10  2 M Jy sr  1 (DN/s)  1,
with an uncertaintyof2% .Basedon thisuncertaintyand
thedi erencebetween theSSC pipelineand theDAT dis-
cussed in x 2.5 and sum m arized above,we recom m end
thata netuncertainty on thecalibration of4% isappro-
priateforgeneraluse.
W epresentasam pleof238starsappropriateforuseas
M IPS  ux calibrators.W e havecom puted  ux densities
ofthese stars at the e ective wavelength ofthe 24 m
band,23.675 m . W e present348 m easurem entsof141
ofthesestars,and com binethosem easurem entswith the
24 m predictionsto testvariousaspectsofthe calibra-
tion.W e  nd thatroutinem onitoring ofa starnearthe
Spitzer constantviewing zone dem onstratesthat24 m
photom etry with M IPS isrepeatable to 0.4% . The cal-
ibration is linear to 0.3% overa range of 460 in  ux
density,and there are no signi cant system atic e ects
on the calibration due to spectraltype,background,or
angularextentofthe source.
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8TA BLE 1
24 m A perture C orrection Factors for a 10,000 K Blackbody.a
background annulus
description radius 6-8 7-13 20-32 40-50 none
halfrstdark ring 3.5 2.78 2.80 2.57 2.56 2.56
center ofrstdark ring 7.0    2.05 1.61 1.61 1.61
outside rstbrightring 13.0       1.17 1.16 1.16
center ofsecond dark ring 20.0       1.15 1.13 1.12
outside second brightring 35.0          1.08b 1.06
aA llradiiare m easured in arcseconds.
bA perture correction used forcalibration.
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TA BLE 2
24 m M easurements of M IPS flux calibrators.
days since D CEb tim e count rate uncertainty
N am e m ission start AO R K EY a (s) (D N /s) (D N /s)
BD + 621644 496.4 13071616 3 1.033e+ 04 5.19e+ 01
H D 000319 300.4 3972864 3 6.708e+ 03 5.00e+ 01
H D 001160 322.3 10090496 3 1.395e+ 03 1.56e+ 01
H D 001644 322.3 10090752 3 8.191e+ 03 5.69e+ 01
H D 002151 806.5 16276992 3 3.271e+ 05 1.23e+ 03
H D 002811 298.4 9940224 3 1.591e+ 03 3.35e+ 01
H D 008941 359.7 5414400 3 7.202e+ 03 3.46e+ 01
H D 009927 871.5 16619776 3 6.045e+ 05 2.45e+ 03
H D 011413 298.5 3973376 3 7.866e+ 03 3.87e+ 01
H D 014943 298.4 9940480 3 7.180e+ 03 2.84e+ 01
H D 015008 69.4 7345408 3 2.698e+ 04 1.14e+ 02
84.0 7979264 3 2.662e+ 04 1.09e+ 02
1133.7 20460800 3 2.672e+ 04 5.28e+ 01
1133.6 20461056 30 2.730e+ 04 1.51e+ 01
1133.7 20461312 10 2.705e+ 04 2.31e+ 01
H D 015646 394.6 3973888 3 2.997e+ 03 4.84e+ 01
H D 017254 339.7 11783424 3 4.482e+ 03 2.75e+ 01
466.2 12871936 3 4.578e+ 03 2.81e+ 01
1133.6 20462848 3 4.649e+ 03 5.28e+ 01
1133.6 20463104 10 4.575e+ 03 2.31e+ 01
1133.6 20463360 30 4.689e+ 03 1.44e+ 01
H D 019019 367.9 5407744 3 6.204e+ 03 3.74e+ 01
H D 020722 386.5 12063488 3 5.818e+ 03 4.56e+ 01
H D 020888 339.7 11783680 3 5.624e+ 03 2.99e+ 01
630.9 13613568 3 5.427e+ 03 2.79e+ 01
H D 020902 905.8 16868864 3 6.872e+ 05 2.62e+ 03
H D 021981 153.6 8812544 10 6.089e+ 03 1.33e+ 01
H D 025860 702.7 15421440 3 4.202e+ 03 3.26e+ 01
H D 027466 392.1 5412096 3 3.146e+ 03 3.18e+ 01
H D 028099 762.9 15991808 3 2.546e+ 03 2.80e+ 01
H D 028471 181.1 9059072 10 3.173e+ 03 1.81e+ 01
H D 029461 762.9 15992064 3 2.759e+ 03 2.77e+ 01
H D 030246 762.9 15992320 3 2.497e+ 03 2.75e+ 01
H D 032831 386.4 12062464 3 2.301e+ 05 8.06e+ 02
H D 034868 179.9 3983360 3 3.851e+ 03 3.89e+ 01
H D 035666 364.2 11891968 3 3.416e+ 04 1.34e+ 02
H D 036167 920.0 16869120 3 5.627e+ 05 2.23e+ 03
H D 037962 414.8 5412864 3 3.281e+ 03 3.12e+ 01
H D 038949 416.4 5340160 3 2.871e+ 03 3.10e+ 01
H D 039608 61.0 7200768 3 3.844e+ 04 1.49e+ 02
69.9 7743232 3 3.832e+ 04 1.46e+ 02
84.0 7977472 3 3.805e+ 04 1.43e+ 02
1133.7 20460032 3 3.780e+ 04 5.19e+ 01
1133.7 20460288 10 3.842e+ 04 2.38e+ 01
1133.7 20460544 30 3.878e+ 04 1.56e+ 01
H D 040129 386.5 12062720 3 2.025e+ 03 2.04e+ 01
H D 040335 202.7 9192192 3 2.866e+ 03 3.25e+ 01
H D 041371 386.5 12062976 3 1.491e+ 04 7.41e+ 01
1133.7 20461568 10 1.494e+ 04 2.29e+ 01
1133.7 20461824 30 1.502e+ 04 1.42e+ 01
1133.7 20463616 3 1.462e+ 04 5.06e+ 01
H D 042525 631.5 13588224 3 5.116e+ 03 2.85e+ 01
H D 042701 35.3 6772992 3 4.363e+ 04 1.79e+ 02
228.2 9457920 3 4.333e+ 04 1.61e+ 02
H D 043107 34.1 6765056 3 7.581e+ 03 1.05e+ 02
34.1 6765312 10 7.757e+ 03 7.84e+ 01
34.1 6765568 30 8.214e+ 03 7.31e+ 01
34.1 6765824 3 8.087e+ 03 6.96e+ 01
69.5 7342080 3 8.176e+ 03 6.96e+ 01
69.5 7342336 10 8.386e+ 03 5.52e+ 01
69.5 7344640 3 8.373e+ 03 1.64e+ 01
69.5 7344896 3 8.104e+ 03 2.50e+ 01
69.2 7346944 3 8.090e+ 03 6.99e+ 01
69.3 7347200 3 7.298e+ 04 3.53e+ 02
69.3 7347968 3 8.048e+ 03 6.92e+ 01
91.8 7866112 3 8.122e+ 03 6.60e+ 01
91.8 7866368 3 7.984e+ 04 4.24e+ 02
91.8 7867136 3 8.206e+ 03 6.32e+ 01
H D 044594 70.6 7339008 3 9.411e+ 03 4.79e+ 01
H D 045557 631.5 13588480 3 5.492e+ 03 3.51e+ 01
H D 046190 258.0 9662976 3 3.703e+ 03 2.82e+ 01
H D 046819 393.7 12063232 3 8.504e+ 03 4.94e+ 01
H D 047332 364.2 11892224 3 2.595e+ 03 2.60e+ 01
H D 050310 205.7 9192448 3 7.865e+ 05 2.88e+ 03
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TA BLE 2 | Continued
days since D CEb tim e count rate uncertainty
N am e m ission start AO R K EY a (s) (D N /s) (D N /s)
H D 053501 35.3 6773248 3 1.837e+ 05 6.89e+ 02
60.9 7199232 3 1.840e+ 05 6.66e+ 02
69.9 7742976 3 1.840e+ 05 7.02e+ 02
84.0 7977728 3 1.831e+ 05 1.06e+ 03
H D 057336 631.5 13588736 3 1.403e+ 03 3.44e+ 01
H D 058142 49.7 7145472 3 1.458e+ 04 1.33e+ 02
H D 060178 228.2 9458176 3 2.584e+ 05 7.17e+ 02
H D 061929 631.5 13588992 3 3.038e+ 03 2.66e+ 01
H D 064324 416.9 5400832 3 3.672e+ 03 3.87e+ 01
H D 065517 631.6 13589248 3 2.122e+ 03 1.81e+ 01
H D 066751 416.2 5409280 3 9.671e+ 03 2.80e+ 01
H D 069863 631.5 13589504 3 1.240e+ 04 5.52e+ 01
H D 073210 226.2 3986432 3 3.707e+ 03 5.55e+ 01
H D 073666 227.7 3986688 3 2.541e+ 03 5.66e+ 01
H D 073819 226.2 3987200 3 3.170e+ 03 5.29e+ 01
H D 077281 627.2 13589760 3 1.673e+ 03 1.99e+ 01
H D 080007 319.4 10091008 3 2.592e+ 05 9.55e+ 02
339.8 11783936 3 2.596e+ 05 9.23e+ 02
H D 082308 97.0 7973888 3 7.022e+ 05 2.59e+ 03
H D 082621 70.6 7338496 3 1.909e+ 04 8.24e+ 01
H D 087901 96.9 7972096 3 2.350e+ 05 7.87e+ 02
H D 091375 258.0 9663232 3 1.602e+ 04 6.73e+ 01
H D 092788 494.8 5440512 3 5.299e+ 03 3.93e+ 01
H D 092845 301.2 3990016 3 7.166e+ 03 4.51e+ 01
H D 096833 97.0 7974144 3 7.470e+ 05 2.80e+ 03
869.7 16619008 3 7.373e+ 05 3.09e+ 03
H D 098230 869.7 16619264 3 1.467e+ 05 4.65e+ 02
H D 098553 301.2 5408512 3 3.858e+ 03 3.39e+ 01
H D 100167 463.9 5420544 3 5.036e+ 03 3.57e+ 01
H D 101452 664.8 15247104 3 1.910e+ 03 3.50e+ 01
H D 101472 518.8 5343232 3 3.834e+ 03 3.44e+ 01
H D 101959 301.2 5419008 3 5.822e+ 03 3.20e+ 01
H D 102647 302.5 9940736 3 2.372e+ 05 7.01e+ 02
869.7 16618752 3 2.358e+ 05 7.39e+ 02
H D 102870 298.4 9940992 3 1.309e+ 05 5.02e+ 02
H D 105805 278.5 3991808 3 5.734e+ 03 5.10e+ 01
H D 106252 284.1 5442816 3 4.749e+ 03 3.73e+ 01
H D 106965 521.7 13201920 3 1.248e+ 03 1.87e+ 01
H D 108799 322.4 5338624 3 1.242e+ 04 4.16e+ 01
H D 108944 518.7 5334784 3 4.431e+ 03 3.10e+ 01
H D 109612 524.6 13111808 3 1.260e+ 04 6.56e+ 01
H D 109866 524.9 13112064 3 4.368e+ 03 2.77e+ 01
H D 110304 905.9 16869376 3 1.510e+ 05 5.70e+ 02
H D 112196 492.2 5278976 3 6.345e+ 03 3.41e+ 01
H D 115043 281.5 6599168 3 7.863e+ 03 3.29e+ 01
H D 115780 563.2 13380864 3 1.022e+ 04 1.25e+ 02
563.3 13383680 3 1.064e+ 04 1.38e+ 02
H D 116706 279.6 3994624 3 6.188e+ 03 5.01e+ 01
H D 119545 551.8 13313024 3 1.360e+ 05 2.33e+ 03
H D 121370 905.8 16836608 3 3.132e+ 05 1.17e+ 03
H D 121504 340.5 5438208 3 4.016e+ 03 4.34e+ 01
H D 122652 302.0 5428224 3 5.100e+ 03 2.87e+ 01
H D 123123 905.9 16869632 3 6.343e+ 05 2.39e+ 03
H D 127665 181.2 9059328 3 6.687e+ 05 2.51e+ 03
H D 128998 671.5 15247360 3 4.824e+ 03 2.79e+ 01
H D 129655 705.6 15421696 3 2.577e+ 03 2.87e+ 01
H D 131986 551.8 13313280 3 7.721e+ 03 9.91e+ 01
H D 132417 551.7 13313536 3 5.041e+ 03 5.49e+ 01
H D 132439 551.7 13313792 3 5.055e+ 03 3.77e+ 01
H D 134493 202.1 9191936 3 2.956e+ 04 1.24e+ 02
H D 138265 96.9 7972352 3 1.447e+ 05 5.20e+ 02
202.1 9191680 3 1.443e+ 05 7.25e+ 02
H D 139698 551.7 13314048 3 8.006e+ 03 1.99e+ 02
H D 141937 345.4 5442048 3 5.126e+ 03 3.82e+ 01
H D 144873 671.6 15247616 3 1.723e+ 03 1.96e+ 01
H D 150680 364.5 11892480 3 3.335e+ 05 1.33e+ 03
H D 150706 110.2 5386240 3 6.656e+ 03 3.12e+ 01
H D 152222 96.9 7971584 3 5.203e+ 04 3.13e+ 02
1136.3 20459520 3 5.187e+ 04 4.66e+ 01
1136.3 20459776 10 5.142e+ 04 2.11e+ 01
H D 153458 387.1 5416704 3 2.799e+ 03 3.91e+ 01
H D 154391 96.9 7970560 3 3.023e+ 04 1.22e+ 02
H D 158460 96.9 7970048 3 7.931e+ 03 5.71e+ 01
H D 158485 96.9 7969280 3 3.564e+ 03 2.80e+ 01
H D 159048 96.9 7970816 3 3.600e+ 04 1.88e+ 02
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TA BLE 2 | Continued
days since D CEb tim e count rate uncertainty
N am e m ission start AO R K EY a (s) (D N /s) (D N /s)
H D 159222 320.9 5436672 3 9.997e+ 03 2.90e+ 01
634.1 13590016 3 9.787e+ 03 5.20e+ 01
1134.3 20462080 3 1.019e+ 04 4.86e+ 01
1134.3 20462336 10 9.952e+ 03 2.10e+ 01
1134.3 20462592 30 1.020e+ 04 1.36e+ 01
H D 159330 42.5 6941696 3 7.978e+ 04 2.77e+ 02
49.5 7143424 3 7.977e+ 04 3.18e+ 02
49.5 7143680 3 7.957e+ 04 3.26e+ 02
49.6 7143936 3 7.953e+ 04 3.27e+ 02
49.6 7144192 3 7.934e+ 04 3.20e+ 02
49.6 7144448 3 7.936e+ 04 3.06e+ 02
53.8 7166976 3 8.024e+ 04 2.92e+ 02
60.9 7200512 3 7.975e+ 04 2.96e+ 02
61.4 7202048 3 8.030e+ 04 2.86e+ 02
70.7 7337728 3 7.946e+ 04 2.95e+ 02
69.4 7346688 3 7.951e+ 04 4.85e+ 02
69.0 7348736 3 7.933e+ 04 2.79e+ 02
73.4 7428608 3 7.980e+ 04 2.98e+ 02
73.4 7430144 10 8.084e+ 04 3.96e+ 02
58.8 7640320 3 7.979e+ 04 2.96e+ 02
69.8 7744256 3 7.967e+ 04 2.97e+ 02
90.6 7795712 3 7.915e+ 04 2.96e+ 02
96.5 7974400 3 7.913e+ 04 2.87e+ 02
84.1 7978752 3 7.963e+ 04 2.96e+ 02
84.1 7980544 3 7.959e+ 04 2.94e+ 02
104.8 8137216 3 7.927e+ 04 2.90e+ 02
106.8 8137984 3 7.995e+ 04 3.03e+ 02
107.9 8342016 3 7.977e+ 04 2.96e+ 02
125.8 8379904 3 7.914e+ 04 2.91e+ 02
127.2 8380672 3 7.958e+ 04 2.82e+ 02
109.9 8782592 3 7.947e+ 04 2.84e+ 02
153.5 8809472 3 7.964e+ 04 3.04e+ 02
157.0 8819200 3 7.977e+ 04 2.99e+ 02
162.1 8937472 3 7.979e+ 04 2.90e+ 02
178.8 9066496 3 7.905e+ 04 2.90e+ 02
182.2 9066752 3 7.926e+ 04 2.98e+ 02
185.1 9181440 3 7.952e+ 04 3.00e+ 02
201.7 9190912 3 7.900e+ 04 2.88e+ 02
205.6 9221632 3 7.964e+ 04 3.01e+ 02
209.5 9222400 3 7.960e+ 04 3.10e+ 02
224.7 9457408 3 7.913e+ 04 3.00e+ 02
231.9 9617664 3 7.928e+ 04 3.09e+ 02
228.9 9640192 3 7.915e+ 04 3.16e+ 02
250.7 9658368 3 7.918e+ 04 3.11e+ 02
253.5 9658880 3 7.932e+ 04 3.02e+ 02
258.0 9659392 3 7.937e+ 04 3.02e+ 02
276.9 9802496 3 7.919e+ 04 3.11e+ 02
281.7 9803264 3 7.919e+ 04 3.03e+ 02
284.5 9804032 3 7.939e+ 04 3.17e+ 02
298.2 9937152 3 7.898e+ 04 3.08e+ 02
300.6 9938688 3 7.924e+ 04 3.19e+ 02
303.5 9939456 3 7.910e+ 04 3.11e+ 02
317.6 10087936 3 7.891e+ 04 2.99e+ 02
319.7 10088704 3 7.931e+ 04 3.21e+ 02
322.5 10089472 3 7.911e+ 04 3.08e+ 02
338.6 11780352 3 7.878e+ 04 2.98e+ 02
342.1 11781120 3 7.929e+ 04 3.11e+ 02
345.1 11781888 3 7.969e+ 04 3.04e+ 02
347.4 11782656 3 7.914e+ 04 2.95e+ 02
359.7 11891200 3 7.911e+ 04 3.04e+ 02
362.6 11897088 3 7.930e+ 04 3.11e+ 02
368.0 11897856 3 7.930e+ 04 3.04e+ 02
385.6 12060160 3 7.883e+ 04 2.99e+ 02
389.5 12060928 3 7.921e+ 04 3.07e+ 02
393.0 12061696 3 7.947e+ 04 2.98e+ 02
397.8 12152832 3 7.941e+ 04 3.00e+ 02
414.5 12194560 3 7.885e+ 04 2.85e+ 02
418.0 12195328 3 7.875e+ 04 3.06e+ 02
421.5 12196096 3 7.921e+ 04 2.99e+ 02
438.8 12394496 3 7.934e+ 04 2.96e+ 02
434.5 12395264 3 7.917e+ 04 2.96e+ 02
443.4 12396032 3 7.952e+ 04 3.02e+ 02
516.6 13108992 3 7.879e+ 04 2.88e+ 02
529.4 13110016 3 7.901e+ 04 2.99e+ 02
521.7 13111040 3 7.887e+ 04 3.04e+ 02
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TA BLE 2 | Continued
days since D CEb tim e count rate uncertainty
N am e m ission start AO R K EY a (s) (D N /s) (D N /s)
550.6 13295360 3 7.862e+ 04 2.90e+ 02
557.8 13298176 3 7.933e+ 04 3.03e+ 02
563.1 13299200 3 7.904e+ 04 3.02e+ 02
584.5 13428992 3 7.880e+ 04 2.96e+ 02
591.0 13431552 3 7.863e+ 04 2.97e+ 02
596.6 13432320 3 7.905e+ 04 3.13e+ 02
634.3 13585408 3 7.937e+ 04 3.14e+ 02
624.6 13586176 3 7.866e+ 04 2.98e+ 02
629.4 13586944 3 7.908e+ 04 3.02e+ 02
634.4 13587712 3 7.944e+ 04 3.08e+ 02
660.6 15217152 3 7.896e+ 04 3.01e+ 02
667.8 15220480 3 7.917e+ 04 3.14e+ 02
701.5 15413248 3 7.889e+ 04 3.00e+ 02
704.9 15414272 3 7.898e+ 04 3.10e+ 02
709.3 15415296 3 7.920e+ 04 3.09e+ 02
731.6 15815168 3 7.899e+ 04 2.98e+ 02
735.9 15816192 3 7.927e+ 04 3.04e+ 02
742.1 15817216 3 7.919e+ 04 3.03e+ 02
760.4 15991040 3 7.854e+ 04 3.04e+ 02
767.9 16047616 3 7.916e+ 04 3.06e+ 02
775.9 16048640 3 7.901e+ 04 2.95e+ 02
800.4 16228608 3 7.868e+ 04 2.89e+ 02
805.8 16254208 3 7.924e+ 04 3.00e+ 02
810.8 16255232 3 7.925e+ 04 2.92e+ 02
869.6 16603648 3 7.914e+ 04 2.92e+ 02
872.1 16604416 3 7.909e+ 04 3.01e+ 02
869.6 16619520 3 7.898e+ 04 2.96e+ 02
904.0 16833792 3 7.899e+ 04 2.95e+ 02
910.8 16834816 3 7.905e+ 04 2.91e+ 02
921.2 16835840 3 7.883e+ 04 2.98e+ 02
1134.3 20459008 3 7.921e+ 04 4.95e+ 01
1134.3 20459264 10 7.932e+ 04 2.15e+ 01
H D 163466 96.9 7969024 3 2.952e+ 03 2.48e+ 01
465.5 12872448 3 2.963e+ 03 3.71e+ 01
630.4 13613824 3 2.841e+ 03 4.81e+ 01
H D 163588 97.0 7973376 3 4.503e+ 05 1.62e+ 03
298.5 9942528 3 4.427e+ 05 2.42e+ 03
H D 165459 96.9 7968256 3 3.830e+ 03 3.82e+ 01
283.0 9851392 3 3.853e+ 03 3.26e+ 01
H D 166780 96.9 7970304 3 3.072e+ 04 1.20e+ 02
254.7 9660416 3 3.057e+ 04 1.30e+ 02
H D 167389 303.3 5434368 3 4.449e+ 03 2.66e+ 01
H D 170693 96.9 7971840 3 1.905e+ 05 6.87e+ 02
905.8 16869888 3 1.877e+ 05 6.81e+ 02
1136.3 20458496 3 1.830e+ 05 4.73e+ 01
1136.3 20458752 10 1.861e+ 05 2.40e+ 01
H D 172066 96.9 7968512 3 3.368e+ 03 2.68e+ 01
H D 172728 96.9 7969792 3 4.754e+ 03 3.21e+ 01
465.5 12872704 3 4.741e+ 03 3.04e+ 01
H D 173398 461.6 12871424 3 3.019e+ 04 1.21e+ 02
466.6 12884224 3 3.050e+ 04 1.22e+ 02
470.4 12884736 3 3.048e+ 04 1.26e+ 02
484.6 12997120 3 3.014e+ 04 1.20e+ 02
488.8 13001472 3 3.041e+ 04 1.24e+ 02
496.4 13071872 10 3.082e+ 04 1.52e+ 02
496.4 13072128 30 3.120e+ 04 1.52e+ 02
496.5 13072640 3 3.030e+ 04 1.16e+ 02
516.6 13108736 3 3.014e+ 04 1.15e+ 02
529.4 13109760 3 3.016e+ 04 1.21e+ 02
521.8 13110784 3 3.033e+ 04 1.23e+ 02
550.5 13295104 3 3.013e+ 04 1.18e+ 02
557.8 13297920 3 3.028e+ 04 1.22e+ 02
563.0 13298944 3 3.020e+ 04 1.25e+ 02
584.5 13428736 3 3.018e+ 04 1.22e+ 02
591.0 13431296 3 3.016e+ 04 1.26e+ 02
596.6 13432064 3 3.048e+ 04 1.32e+ 02
634.3 13585152 3 3.043e+ 04 1.27e+ 02
624.6 13585920 3 3.018e+ 04 1.24e+ 02
629.4 13586688 3 3.026e+ 04 1.23e+ 02
634.4 13587456 3 3.035e+ 04 1.28e+ 02
660.6 15216896 3 3.006e+ 04 1.24e+ 02
667.8 15220224 3 3.036e+ 04 1.26e+ 02
674.2 15221248 3 3.043e+ 04 1.29e+ 02
701.5 15412992 3 3.022e+ 04 1.23e+ 02
704.9 15414016 3 3.036e+ 04 1.25e+ 02
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TA BLE 2 | Continued
days since D CEb tim e count rate uncertainty
N am e m ission start AO R K EY a (s) (D N /s) (D N /s)
709.3 15415040 3 3.047e+ 04 1.29e+ 02
731.6 15814912 3 3.030e+ 04 1.21e+ 02
735.9 15815936 3 3.031e+ 04 1.26e+ 02
742.1 15816960 3 3.040e+ 04 1.28e+ 02
760.4 15990784 3 3.000e+ 04 1.21e+ 02
767.9 16047360 3 3.034e+ 04 1.27e+ 02
775.9 16048384 3 3.023e+ 04 1.25e+ 02
800.4 16228352 3 3.009e+ 04 1.22e+ 02
805.8 16253952 3 3.076e+ 04 1.28e+ 02
810.8 16254976 3 3.035e+ 04 1.19e+ 02
827.8 16374528 3 3.000e+ 04 1.17e+ 02
830.8 16375296 3 3.030e+ 04 1.22e+ 02
835.9 16376832 3 3.031e+ 04 1.21e+ 02
864.7 16602624 3 3.008e+ 04 1.18e+ 02
869.6 16603392 3 3.043e+ 04 1.19e+ 02
872.0 16604160 3 3.045e+ 04 1.23e+ 02
904.0 16833536 3 3.037e+ 04 1.20e+ 02
910.8 16834560 3 3.030e+ 04 2.03e+ 02
921.2 16835584 3 3.040e+ 04 1.25e+ 02
905.8 16870144 3 3.025e+ 04 1.28e+ 02
H D 173511 96.9 7971072 3 3.165e+ 04 1.24e+ 02
H D 173976 96.9 7971328 3 4.749e+ 04 1.72e+ 02
H D 174123 96.9 7968000 3 2.296e+ 03 2.39e+ 01
H D 176841 96.9 7968768 3 3.644e+ 03 2.79e+ 01
H D 180711 97.0 7973632 3 5.796e+ 05 2.09e+ 03
280.7 9805568 3 5.722e+ 05 2.07e+ 03
H D 183439 70.7 7334144 3 7.201e+ 05 3.67e+ 03
70.8 7335424 3 7.198e+ 05 3.81e+ 03
H D 189276 97.0 7973120 3 3.868e+ 05 1.38e+ 03
280.7 9805824 3 3.844e+ 05 1.51e+ 03
H D 191854 96.9 7969536 3 5.075e+ 03 4.82e+ 01
254.7 9660672 3 4.652e+ 03 3.60e+ 01
254.7 9661184 10 4.922e+ 03 2.69e+ 01
H D 193017 415.0 5410560 3 4.150e+ 03 3.86e+ 01
H D 195034 439.3 5426688 3 6.127e+ 03 3.33e+ 01
H D 199598 301.8 5413632 3 7.021e+ 03 3.60e+ 01
H D 201941 280.7 9806080 3 2.900e+ 03 2.79e+ 01
H D 204277 435.3 5374976 3 7.301e+ 03 2.83e+ 01
H D 205905 417.6 5405440 3 7.871e+ 03 3.42e+ 01
H D 209952 69.4 7345152 3 1.468e+ 05 5.43e+ 02
84.0 7979008 3 1.462e+ 05 5.16e+ 02
H D 212291 441.9 5421312 3 3.319e+ 03 3.19e+ 01
H D 216131 96.9 7972608 3 3.277e+ 05 1.24e+ 03
H D 216275 318.5 5435136 3 5.062e+ 03 4.07e+ 01
H D 217382 97.0 7972864 3 3.264e+ 05 1.18e+ 03
N PM 1+ 61.0569 465.5 12872960 3 1.510e+ 03 1.64e+ 01
N PM 1+ 68.0412 415.5 12196864 3 1.494e+ 03 1.67e+ 01
SAO 9310 415.5 12197120 3 1.069e+ 03 1.24e+ 01
a The\AO R K EY ," orA stronom icalO bservation R equestK ey,isused by theSpitzerScience Centerto uniquely identify the observation.
b \D CE" refersto \D ata Collection Event," in thiscase an individualim age.
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TA BLE 3
D ata U sed to C ompute the 24 m C alibration Factor
K s
a 24m count rate uncertainty calibration factor uncertainty
N am e (m ag.) (D N /s) (D N /s) (M Jy/sr/[D N /s]) (M Jy/sr/[D N /s])
H D 000319 5.479 6.708e+ 03 5.00e+ 01 4.513e  02 1.39e  03
H D 002811 7.057 1.591e+ 03 3.35e+ 01 4.448e  02 1.63e  03
H D 011413 5.422 7.866e+ 03 3.87e+ 01 4.056e  02 1.23e  03
H D 014943 5.439 7.180e+ 03 2.84e+ 01 4.374e  02 1.32e  03
H D 015646 6.411 2.997e+ 03 4.85e+ 01 4.281e  02 1.46e  03
H D 017254 5.877 4.529e+ 03 1.97e+ 01 4.632e  02 1.40e  03
H D 020888 5.691 5.519e+ 03 2.04e+ 01 4.512e  02 1.36e  03
H D 021981 5.526 6.089e+ 03 1.33e+ 01 4.761e  02 1.43e  03
H D 034868 6.024 3.851e+ 03 3.89e+ 01 4.758e  02 1.51e  03
H D 042525 5.751 5.116e+ 03 2.85e+ 01 4.606e  02 1.40e  03
H D 057336 7.114 1.403e+ 03 3.44e+ 01 4.786e  02 1.86e  03
H D 073210 6.165 3.707e+ 03 5.55e+ 01 4.341e  02 1.45e  03
H D 073666 6.532 2.541e+ 03 5.66e+ 01 4.517e  02 1.69e  03
H D 073819 6.280 3.170e+ 03 5.29e+ 01 4.566e  02 1.57e  03
H D 092845 5.513 7.166e+ 03 4.51e+ 01 4.094e  02 1.26e  03
H D 101452 6.819 1.910e+ 03 3.50e+ 01 4.613e  02 1.62e  03
H D 105805 5.600 5.734e+ 03 5.10e+ 01 4.722e  02 1.48e  03
H D 116706 5.502 6.188e+ 03 5.01e+ 01 4.789e  02 1.49e  03
H D 128998 5.756 4.824e+ 03 2.79e+ 01 4.862e  02 1.48e  03
H D 158485 6.145 3.564e+ 03 2.79e+ 01 4.599e  02 1.43e  03
H D 163466 6.339 2.917e+ 03 2.94e+ 01 4.699e  02 1.49e  03
H D 172728 5.753 4.747e+ 03 2.21e+ 01 4.954e  02 1.50e  03
N ote.| The average calibration factoris4:54 10  2 M Jy sr  1 (D N /s)  1,to which we’ve
assigned an uncertainty of2% (see x 3).
a
K s = [24]forthe starsin thistable (see R ieke etal.2007),allofwhich are between typesA 0
and A 6.
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TA BLE 4
Zero-point C onversions
D ata Set Conversion Factor
2M A SS saturated J   0:053 m ag.
2M A SS saturated K s   0:035 m ag.
Johnson J   0:025 m ag.
Johnson K   0:035 m ag.
IR A S 12 m  0:266
IR A S 25 m  1:11
N ote.| These factorsconvertm easure-
m entsto 24 m m agnitudes(N IR )oruxes
(IR A S) (see x 4.1).
16
TA BLE 5
M IPS Stellar Flux C alibrator Sample.
predictions
Spectral super-K s
a unc. f(12m )
b unc. f(25m )
b unc. f(24m )
c unc. bkgd24
d unc.
N am e Type (m ag.) (m ag.) (Jy) (Jy) (Jy) (Jy) (Jy) (Jy) (M Jy/sr) (M Jy/sr)
BD + 621644 K 5 5.258 0.013 6.355e  02 1.50e  03 1.54e+ 01 2.38e+ 00
H D 000319 A 1V 5.541 0.014 4.356e  02 1.14e  03 3.43e+ 01 6.33e+ 00
H D 001160 A 0 7.020 0.018 1.116e  02 3.17e  04 4.92e+ 01 1.34e+ 01
H D 001644 K 0III 5.370 0.016 2.700e  01 3.24e  02 5.659e  02 1.52e  03 4.99e+ 01 1.37e+ 01
H D 001753 F5V 7.730 0.017 6.047e  03 1.83e  04 1.81e+ 01 2.37e+ 00
H D 002151 G 2IV 1.307 0.193 8.471e+ 00 3.39e  01 2.099e+ 00 1.05e  01 2.279e+ 00 7.22e  02 1.72e+ 01 2.59e+ 00
H D 002261 K 0III   0.143 0.223 3.866e+ 01 2.71e+ 00 9.149e+ 00 6.40e  01 1.010e+ 01 4.95e  01 2.27e+ 01 2.91e+ 00
H D 002811 A 3V 7.086 0.017 1.050e  02 2.92e  04 2.21e+ 01 2.73e+ 00
H D 003712 K 0IIIa   0.308 0.028 1.048e+ 01 3.75e  01 1.97e+ 01 3.90e+ 00
H D 004128 K 0III   0.323 0.028 4.320e+ 01 2.59e+ 00 9.303e+ 00 5.58e  01 1.070e+ 01 2.95e  01 3.45e+ 01 5.88e+ 00
H D 006860 M 0III   1.897 0.028 2.000e+ 02 1.40e+ 01 4.618e+ 01 3.23e+ 00 4.711e+ 01 1.38e+ 00 2.75e+ 01 6.10e+ 00
H D 008941 F8V 5.356 0.014 2.500e  01 3.00e  02 5.430e  02 1.52e  03 4.51e+ 01 1.22e+ 01
H D 009053 M 0IIIa   0.480 0.204 5.187e+ 01 2.59e+ 00 1.178e+ 01 5.89e  01 1.329e+ 01 4.75e  01 2.03e+ 01 1.68e+ 00
H D 009927 K 3III 0.681 0.028 1.618e+ 01 8.09e  01 3.651e+ 00 1.83e  01 4.181e+ 00 1.07e  01 2.31e+ 01 5.07e+ 00
H D 011413 A 1V 5.484 0.013 1.993e  01 2.19e  02 4.622e  02 1.15e  03 1.85e+ 01 1.16e+ 00
H D 012533 K 3IIb   0.824 0.028 6.979e+ 01 3.49e+ 00 1.672e+ 01 8.36e  01 1.756e+ 01 4.48e  01 2.69e+ 01 6.32e+ 00
H D 012929 K 2III   0.715 0.028 5.904e+ 01 2.95e+ 00 1.401e+ 01 8.40e  01 1.537e+ 01 4.06e  01 4.24e+ 01 1.16e+ 01
H D 014943 A 5V 5.481 0.018 1.647e  01 1.32e  02 4.586e  02 1.23e  03 1.77e+ 01 8.12e  01
H D 015008 A 1/2V 3.995 0.124 7.404e  01 2.96e  02 1.696e  01 1.36e  02 1.971e  01 6.92e  03 1.62e+ 01 2.00e+ 00
H D 015646 A 0V 6.394 0.015 1.986e  02 5.29e  04 1.64e+ 01 1.76e+ 00
H D 017254 A 2V 5.923 0.013 1.275e  01 1.66e  02 3.076e  02 7.72e  04 1.73e+ 01 8.88e  01
H D 017709 K 5III 0.727 0.028 1.624e+ 01 8.12e  01 3.946e+ 00 2.37e  01 4.152e+ 00 1.10e  01 3.48e+ 01 9.17e+ 00
H D 018884 M 1.5III   1.730 0.028 1.634e+ 02 6.54e+ 00 3.954e+ 01 1.98e+ 00 4.100e+ 01 9.82e  01 4.26e+ 01 9.55e+ 00
H D 019019 F8 5.563 0.017 1.714e  01 2.06e  02 4.456e  02 1.31e  03 4.45e+ 01 1.04e+ 01
H D 020644 K 4III 0.807 0.158 1.494e+ 01 7.47e  01 3.502e+ 00 1.75e  01 3.895e+ 00 1.38e  01 4.39e+ 01 1.22e+ 01
H D 020722 K 3.5III 6.010 0.015 1.234e  01 1.48e  02 3.118e  02 8.17e  04 1.81e+ 01 1.01e+ 00
H D 020888 A 3V 5.722 0.017 1.471e  01 1.47e  02 3.706e  02 9.94e  04 1.59e+ 01 1.99e+ 00
H D 020902 F5I 0.490 0.028 4.566e+ 00 1.63e  01 2.70e+ 01 6.37e+ 00
H D 021981 A 1V 5.590 0.019 1.421e  01 1.14e  02 4.126e  02 1.13e  03 1.69e+ 01 9.66e  01
H D 022686 A 0 7.154 0.015 9.861e  03 2.63e  04 3.86e+ 01 8.43e+ 00
H D 024512 M 2III   1.003 0.244 8.013e+ 01 3.21e+ 00 1.972e+ 01 7.89e  01 2.136e+ 01 6.24e  01 1.59e+ 01 2.26e+ 00
H D 025025 M 1IIIb   1.022 0.028 7.756e+ 01 3.88e+ 00 1.917e+ 01 9.59e  01 2.048e+ 01 5.22e  01 2.58e+ 01 4.15e+ 00
H D 025860 A 4/5IV 6.112 0.014 1.064e  01 1.70e  02 2.581e  02 6.65e  04 1.64e+ 01 1.39e+ 00
H D 027466 G 5 6.274 0.014 1.170e  01 2.11e  02 2.323e  02 6.59e  04 3.03e+ 01 6.02e+ 00
H D 028099 G 2V 6.547 0.016 1.798e  02 5.35e  04 5.00e+ 01 1.30e+ 01
H D 028471 G 5V 6.323 0.017 9.760e  02 1.56e  02 2.219e  02 6.61e  04 1.54e+ 01 1.90e+ 00
H D 029139 K 5III   2.868 0.028 4.468e+ 02 2.23e+ 01 1.059e+ 02 6.36e+ 00 1.135e+ 02 3.00e+ 00 4.98e+ 01 1.29e+ 01
H D 029461 G 5V 6.436 0.021 1.991e  02 6.51e  04 4.79e+ 01 1.22e+ 01
H D 030246 G 5V 6.725 0.021 1.526e  02 4.99e  04 4.83e+ 01 1.26e+ 01
H D 031398 K 3II   0.607 0.028 1.380e+ 01 4.94e  01 4.52e+ 01 1.25e+ 01
H D 032384 G 5V 7.121 0.015 1.060e  02 3.10e  04 1.53e+ 01 2.06e+ 00
H D 032831 K 3III 1.721 0.028 5.984e+ 00 1.79e  01 1.408e+ 00 4.22e  02 1.581e+ 00 3.03e  02 1.79e+ 01 2.44e+ 00
H D 032887 K 4III   0.285 0.028 3.936e+ 01 1.97e+ 00 9.121e+ 00 5.47e  01 1.025e+ 01 2.71e  01 2.10e+ 01 3.42e+ 00
H D 034029 G 5IIIe+   1.898 0.028 4.532e+ 01 1.62e+ 00 3.29e+ 01 8.25e+ 00
H D 034377 G 5V 7.183 0.036 6.193e  02 1.05e  02 1.016e  02 4.34e  04 1.55e+ 01 1.97e+ 00
H D 034868 A 0V 6.014 0.019 9.262e  02 1.94e  02 2.811e  02 8.10e  04 1.95e+ 01 3.05e+ 00
H D 035666 K 3III 3.829 0.135 9.167e  01 3.67e  02 2.113e  01 1.27e  02 2.383e  01 7.88e  03 1.58e+ 01 2.32e+ 00
H D 036167 K 5III 0.772 0.205 3.309e+ 00 1.99e  01 3.688e+ 00 2.18e  01 3.19e+ 01 7.04e+ 00
H D 037962 G 4V 6.288 0.015 8.465e  02 2.03e  02 2.282e  02 6.62e  04 1.85e+ 01 3.01e+ 00
H D 038921 A 0V 7.521 0.014 7.033e  03 1.84e  04 1.74e+ 01 2.64e+ 00
H D 038944 M 0III 0.634 0.028 4.401e+ 00 1.58e  01 4.16e+ 01 1.12e+ 01
H D 038949 G 1V 6.424 0.018 2.013e  02 6.22e  04 2.00e+ 01 3.57e+ 00
H D 039425 K 2III 0.444 0.028 2.030e+ 01 1.01e+ 00 4.530e+ 00 2.27e  01 5.210e+ 00 1.33e  01 1.78e+ 01 2.73e+ 00
H D 039608 K 5III 3.803 0.120 1.014e+ 00 4.06e  02 2.358e  01 1.41e  02 2.621e  01 8.61e  03 1.55e+ 01 2.14e+ 00
H D 040129 G 5V 6.807 0.016 6.654e  02 1.13e  02 1.422e  02 4.17e  04 1.57e+ 01 1.77e+ 00
H D 040335 A 1II 6.434 0.015 1.914e  02 5.10e  04 3.45e+ 01 8.00e+ 00
H D 041371 K 0III 4.742 0.019 3.750e  01 1.50e  02 9.177e  02 7.34e  03 9.982e  02 2.28e  03 1.55e+ 01 2.22e+ 00
H D 042525 A 0V 5.768 0.016 1.186e  01 7.12e  03 3.477e  02 8.64e  04 1.55e+ 01 2.26e+ 00
H D 042701 K 3III 3.595 0.217 1.134e+ 00 2.27e  02 2.724e  01 8.17e  03 2.990e  01 5.41e  03 1.55e+ 01 2.28e+ 00
H D 043107 B8V 5.197 0.013 2.085e  01 1.04e  02 5.942e  02 1.36e  03 1.55e+ 01 2.31e+ 00
H D 044431 G 5V 4.330 0.131 8.992e  01 2.70e  02 2.372e  01 9.49e  03 2.355e  01 5.87e  03 1.66e+ 01 2.73e+ 00
H D 044594 G 3V 5.119 0.019 2.399e  01 1.44e  02 6.873e  02 1.24e  02 6.641e  02 1.83e  03 1.63e+ 01 2.40e+ 00
H D 045348 F0II   1.403 0.028 1.064e+ 02 3.19e+ 00 2.524e+ 01 7.57e  01 2.763e+ 01 5.29e  01 1.62e+ 01 2.19e+ 00
H D 045557 A 0V 5.763 0.012 1.230e  01 1.23e  02 3.538e  02 8.61e  04 1.56e+ 01 2.31e+ 00
H D 046190 A 0V 6.396 0.015 7.604e  02 1.14e  02 1.985e  02 5.21e  04 1.56e+ 01 2.33e+ 00
H D 046819 K 0III 5.302 0.015 2.249e  01 1.35e  02 7.168e  02 1.08e  02 5.996e  02 1.45e  03 1.55e+ 01 2.36e+ 00
H D 047332 A 1IV 6.687 0.013 8.042e  02 1.45e  02 1.523e  02 3.86e  04 1.59e+ 01 2.61e+ 00
H D 048002 A 5IV 7.406 0.015 7.818e  03 2.08e  04 1.65e+ 01 2.38e+ 00
H D 048915 A 0V   1.400 0.120 2.603e+ 01 3.18e+ 00 2.33e+ 01 4.84e+ 00
H D 050310 K 1III 0.335 0.200 2.312e+ 01 9.25e  01 5.862e+ 00 2.35e  01 6.265e+ 00 1.83e  01 1.66e+ 01 2.29e+ 00
H D 051799 M 1III 0.511 0.028 2.069e+ 01 8.28e  01 5.032e+ 00 2.01e  01 5.236e+ 00 1.19e  01 1.66e+ 01 2.40e+ 00
H D 053501 K 3III 2.084 0.202 4.718e+ 00 1.42e  01 1.180e+ 00 3.54e  02 1.269e+ 00 2.86e  02 1.57e+ 01 2.48e+ 00
H D 053811 A 4IV 4.665 0.127 3.976e  01 1.59e  02 9.668e  02 1.16e  02 1.067e  01 3.96e  03 1.66e+ 01 2.46e+ 00
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predictions
Spectral super-K s
a unc. f(12m )
b unc. f(25m )
b unc. f(24m )
c unc. bkgd24
d unc.
N am e Type (m ag.) (m ag.) (Jy) (Jy) (Jy) (Jy) (Jy) (Jy) (M Jy/sr) (M Jy/sr)
H D 056413 G 5V 7.307 0.016 8.927e  03 2.66e  04 1.57e+ 01 2.65e+ 00
H D 056855 K 3Ib   1.005 0.028 9.475e+ 01 3.79e+ 00 2.341e+ 01 9.37e  01 2.251e+ 01 5.16e  01 1.80e+ 01 3.34e+ 00
H D 057336 A 0IV 7.194 0.020 9.504e  03 2.83e  04 1.65e+ 01 2.72e+ 00
H D 057507 G 5V 7.114 0.018 1.066e  02 3.29e  04 1.56e+ 01 2.68e+ 00
H D 058142 A 1V 4.608 0.117 3.832e  01 2.30e  02 1.041e  01 5.62e  03 2.95e+ 01 6.98e+ 00
H D 059717 K 5III   0.468 0.028 4.924e+ 01 2.46e+ 00 1.199e+ 01 5.99e  01 1.258e+ 01 3.21e  01 1.74e+ 01 2.83e+ 00
H D 060178 A 2V 1.431 0.028 7.211e+ 00 4.33e  01 1.624e+ 00 8.12e  02 1.893e+ 00 5.01e  02 4.50e+ 01 1.22e+ 01
H D 060522 M 0III 0.202 0.028 2.549e+ 01 1.27e+ 00 5.944e+ 00 2.38e  01 6.593e+ 00 1.59e  01 4.91e+ 01 1.33e+ 01
H D 061929 G 5V 6.366 0.014 7.234e  02 1.09e  02 2.115e  02 5.97e  04 1.55e+ 01 2.56e+ 00
H D 062509 K 0IIIb   1.185 0.028 8.784e+ 01 3.51e+ 00 2.024e+ 01 1.01e+ 00 2.315e+ 01 5.54e  01 4.81e+ 01 1.30e+ 01
H D 064324 G 0 6.242 0.013 2.381e  02 6.73e  04 4.16e+ 01 1.10e+ 01
H D 065517 A 2/3IV 6.879 0.019 1.270e  02 3.70e  04 1.66e+ 01 2.79e+ 00
H D 066751 F8 5.071 0.015 2.435e  01 1.95e  02 6.932e  02 1.91e  03 2.00e+ 01 3.84e+ 00
H D 069863 A 2V 4.954 0.014 3.275e  01 1.31e  02 7.684e  02 8.45e  03 7.822e  02 1.69e  03 1.55e+ 01 2.46e+ 00
H D 070272 K 4.5III 0.567 0.028 1.923e+ 01 9.62e  01 4.546e+ 00 2.27e  01 4.846e+ 00 1.24e  01 3.25e+ 01 7.63e+ 00
H D 071129 K 3III+   1.696 0.119 1.723e+ 02 5.17e+ 00 4.329e+ 01 1.73e+ 00 4.563e+ 01 1.12e+ 00 1.58e+ 01 2.57e+ 00
H D 073210 A 5V 6.185 0.015 2.407e  02 6.42e  04 4.96e+ 01 1.31e+ 01
H D 073666 A 1V 6.516 0.015 1.775e  02 4.73e  04 4.95e+ 01 1.28e+ 01
H D 073819 A 6V 6.283 0.014 2.199e  02 5.74e  04 4.95e+ 01 1.29e+ 01
H D 075223 A 1V 7.279 0.026 8.789e  03 3.00e  04 2.00e+ 01 3.53e+ 00
H D 077281 A 2 7.021 0.016 1.115e  02 3.03e  04 3.44e+ 01 9.28e+ 00
H D 080007 A 2IV 1.440 0.199 6.683e+ 00 2.67e  01 1.589e+ 00 6.36e  02 1.793e+ 00 5.22e  02 1.56e+ 01 2.61e+ 00
H D 080493 K 7III   0.667 0.028 5.859e+ 01 2.93e+ 00 1.376e+ 01 8.26e  01 1.490e+ 01 3.94e  01 3.74e+ 01 8.71e+ 00
H D 081797 K 3II-III   1.236 0.028 1.077e+ 02 6.46e+ 00 2.368e+ 01 1.42e+ 00 2.556e+ 01 7.06e  01 3.03e+ 01 7.64e+ 00
H D 082308 K 5III 0.567 0.028 2.031e+ 01 1.83e+ 00 4.486e+ 00 2.69e  01 4.798e+ 00 1.41e  01 4.76e+ 01 1.21e+ 01
H D 082621 A 2V 4.454 0.102 5.327e  01 3.20e  02 1.361e  01 7.16e  03 2.49e+ 01 4.74e+ 00
H D 082668 K 5III   0.507 0.140 1.259e+ 01 1.78e+ 00 1.85e+ 01 2.60e+ 00
H D 087901 B7 1.508 0.028 6.272e+ 00 3.14e  01 1.466e+ 00 1.47e  01 1.765e+ 00 4.94e  02 4.97e+ 01 1.36e+ 01
H D 089388 K 3IIa 0.091 0.227 7.256e+ 00 1.66e+ 00 1.71e+ 01 2.68e+ 00
H D 089484 K 1IIIb   0.705 0.028 6.156e+ 01 2.46e+ 00 1.378e+ 01 5.51e  01 1.547e+ 01 3.52e  01 4.68e+ 01 1.14e+ 01
H D 089758 M 0III   0.967 0.028 7.416e+ 01 3.71e+ 00 1.775e+ 01 1.06e+ 00 1.936e+ 01 5.11e  01 2.85e+ 01 5.26e+ 00
H D 091056 M 0III 0.748 0.216 3.962e+ 00 8.60e  01 1.69e+ 01 2.77e+ 00
H D 091375 A 1V 4.696 0.320 4.151e  01 2.08e  02 1.081e  01 1.40e  02 1.134e  01 5.31e  03 1.62e+ 01 2.86e+ 00
H D 092305 M 0III 0.330 0.193 2.491e+ 01 9.97e  01 6.116e+ 00 3.06e  01 6.592e+ 00 2.09e  01 1.69e+ 01 2.95e+ 00
H D 092788 G 5 5.733 0.023 3.805e  02 1.29e  03 4.22e+ 01 1.17e+ 01
H D 092845 A 0V 5.548 0.015 1.815e  01 3.08e  02 4.340e  02 1.14e  03 2.17e+ 01 4.09e+ 00
H D 093813 K 0/K 1III 0.285 0.028 2.491e+ 01 1.49e+ 00 5.712e+ 00 4.00e  01 6.207e+ 00 1.76e  01 3.02e+ 01 6.93e+ 00
H D 095418 A 1V 2.248 0.028 3.320e+ 00 1.33e  01 9.755e  01 4.88e  02 9.326e  01 2.23e  02 2.12e+ 01 3.07e+ 00
H D 095578 M 0III 0.769 0.028 1.573e+ 01 1.10e+ 00 3.776e+ 00 2.27e  01 3.979e+ 00 1.13e  01 4.38e+ 01 1.22e+ 01
H D 095689 K 0Iab   0.663 0.028 5.893e+ 01 2.36e+ 00 1.389e+ 01 6.94e  01 1.502e+ 01 3.59e  01 1.99e+ 01 2.80e+ 00
H D 096833 K 1III 0.389 0.028 2.111e+ 01 1.06e+ 00 5.086e+ 00 2.54e  01 5.556e+ 00 1.42e  01 2.49e+ 01 3.80e+ 00
H D 098230 F8.5V 2.095 0.187 4.067e+ 00 2.03e  01 8.777e  01 5.27e  02 1.036e+ 00 3.98e  02 3.15e+ 01 5.38e+ 00
H D 098262 K 3III 0.269 0.028 2.457e+ 01 1.23e+ 00 5.808e+ 00 2.90e  01 6.296e+ 00 1.60e  01 3.05e+ 01 5.07e+ 00
H D 098553 G 2.5V 6.080 0.015 1.239e  01 1.61e  02 2.782e  02 7.94e  04 2.99e+ 01 6.51e+ 00
H D 100029 M 0III   0.207 0.028 3.827e+ 01 1.53e+ 00 9.702e+ 00 4.85e  01 9.927e+ 00 2.38e  01 1.81e+ 01 2.53e+ 00
H D 100167 F8 5.822 0.016 1.424e  01 1.71e  02 3.520e  02 1.02e  03 2.53e+ 01 3.60e+ 00
H D 101452 A 2 6.897 0.018 1.249e  02 3.55e  04 2.17e+ 01 3.49e+ 00
H D 101472 G 0 6.130 0.017 1.148e  01 1.95e  02 2.649e  02 7.91e  04 4.17e+ 01 1.10e+ 01
H D 101959 G 0V 5.617 0.015 1.486e  01 1.93e  02 4.218e  02 1.20e  03 2.55e+ 01 4.66e+ 00
H D 102647 A 3V 1.894 0.028 4.852e+ 00 2.91e  01 1.268e+ 00 3.90e  02 4.30e+ 01 9.18e+ 00
H D 102870 F9V 2.226 0.179 3.622e+ 00 2.54e  01 9.641e  01 6.34e  02 5.00e+ 01 1.38e+ 01
H D 105707 K 2III 0.071 0.028 3.017e+ 01 1.81e+ 00 7.014e+ 00 4.21e  01 7.568e+ 00 2.09e  01 3.15e+ 01 6.42e+ 00
H D 105805 A 4V 5.607 0.022 4.099e  02 1.28e  03 3.05e+ 01 4.32e+ 00
H D 106252 G 0V 5.947 0.018 1.240e  01 1.86e  02 3.130e  02 9.47e  04 4.43e+ 01 9.84e+ 00
H D 106965 A 2 7.300 0.017 8.620e  03 2.40e  04 4.96e+ 01 1.31e+ 01
H D 108799 G 1.5V 4.864 0.016 3.295e  01 2.97e  02 8.498e  02 2.40e  03 4.19e+ 01 1.05e+ 01
H D 108903 M 3.5III   3.196 0.098 1.498e+ 02 1.51e+ 01 2.05e+ 01 3.56e+ 00
H D 108944 F8 5.997 0.012 1.408e  01 2.11e  02 3.000e  02 8.21e  04 2.68e+ 01 3.13e+ 00
H D 109612 K 1/K 2III 5.067 0.014 7.419e  02 1.95e  03 2.50e+ 01 3.53e+ 00
H D 109866 K 0III 5.264 0.016 6.188e  02 1.70e  03 2.79e+ 01 3.55e+ 00
H D 110304 A 1IV 2.052 0.028 3.962e+ 00 1.98e  01 9.505e  01 4.75e  02 1.075e+ 00 2.73e  02 2.12e+ 01 3.93e+ 00
H D 112196 F8V 5.553 0.017 1.769e  01 1.95e  02 4.505e  02 1.32e  03 3.02e+ 01 3.86e+ 00
H D 115043 G 1V 5.334 0.014 1.706e  01 1.71e  02 5.392e  02 1.49e  03 1.81e+ 01 1.51e+ 00
H D 115780 G 8/K 0III 6.237 0.016 2.525e  02 6.93e  04 3.54e+ 01 3.83e+ 00
H D 116706 A 3IV 5.489 0.015 1.670e  01 2.50e  02 4.569e  02 1.20e  03 2.69e+ 01 2.89e+ 00
H D 119545 K 1III 6.077 0.013 2.926e  02 7.55e  04 6.54e+ 01 4.01e+ 00
H D 120477 K 5.5III 0.317 0.028 2.360e+ 01 1.42e+ 00 5.362e+ 00 3.22e  01 5.961e+ 00 1.64e  01 3.03e+ 01 4.43e+ 00
H D 120933 K 5III 0.150 0.028 3.300e+ 01 1.98e+ 00 7.983e+ 00 5.59e  01 7.377e+ 00 2.10e  01 2.15e+ 01 1.40e+ 00
H D 121370 G 0IV 1.272 0.028 9.781e+ 00 1.56e+ 00 2.328e+ 00 8.52e  02 2.83e+ 01 3.81e+ 00
H D 121504 G 2V 6.167 0.047 2.551e  02 1.36e  03 2.22e+ 01 4.45e+ 00
H D 122652 F8 5.855 0.015 1.293e  01 1.94e  02 3.402e  02 9.76e  04 2.20e+ 01 1.74e+ 00
H D 123123 K 2III 0.634 0.028 1.644e+ 01 8.22e  01 3.837e+ 00 2.30e  01 4.352e+ 00 1.15e  01 3.90e+ 01 9.60e+ 00
H D 123139 K 0IIIb   0.285 0.149 4.074e+ 01 2.04e+ 00 9.471e+ 00 5.68e  01 1.062e+ 01 4.03e  01 3.09e+ 01 7.05e+ 00
H D 124897 K 1.5III   2.951 0.116 5.324e+ 02 4.79e+ 01 1.117e+ 02 7.82e+ 00 1.273e+ 02 6.46e+ 00 2.68e+ 01 3.57e+ 00
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predictions
Spectral super-K s
a unc. f(12m )
b unc. f(25m )
b unc. f(24m )
c unc. bkgd24
d unc.
N am e Type (m ag.) (m ag.) (Jy) (Jy) (Jy) (Jy) (Jy) (Jy) (M Jy/sr) (M Jy/sr)
H D 127665 K 3III 0.582 0.028 1.773e+ 01 1.06e+ 00 4.187e+ 00 2.51e  01 4.631e+ 00 1.28e  01 2.15e+ 01 1.96e+ 00
H D 128620 G 2V   1.922 0.146 4.389e+ 01 6.50e+ 00 3.59e+ 01 4.50e+ 00
H D 128998 A 1V 5.757 0.013 1.139e  01 1.14e  02 3.534e  02 8.76e  04 1.70e+ 01 7.99e  01
H D 129078 K 2.5III 0.679 0.210 1.737e+ 01 5.21e  01 4.261e+ 00 1.28e  01 4.636e+ 00 1.05e  01 1.78e+ 01 3.49e+ 00
H D 129655 A 2 6.702 0.018 1.495e  02 4.25e  04 4.17e+ 01 9.95e+ 00
H D 131873 K 4III   1.359 0.141 1.137e+ 02 4.55e+ 00 2.693e+ 01 1.08e+ 00 2.974e+ 01 8.58e  01 1.56e+ 01 2.10e+ 00
H D 131986 K 0/K 1III 6.852 0.016 1.433e  02 3.93e  04 4.98e+ 01 4.79e+ 00
H D 132417 K 0/K 1III 6.388 0.013 2.197e  02 5.67e  04 4.74e+ 01 4.82e+ 00
H D 132439 K 2III 5.679 0.014 4.222e  02 1.11e  03 3.32e+ 01 4.88e+ 00
H D 134493 K 0III 3.922 0.120 8.047e  01 3.22e  02 1.775e  01 1.24e  02 2.083e  01 7.10e  03 1.68e+ 01 9.05e  01
H D 136422 K 5III   0.171 0.231 3.514e+ 01 1.41e+ 00 8.305e+ 00 4.15e  01 9.214e+ 00 2.93e  01 3.61e+ 01 9.21e+ 00
H D 137759 K 2III 0.584 0.028 1.634e+ 01 6.54e  01 4.026e+ 00 1.61e  01 4.464e+ 00 1.02e  01 1.61e+ 01 1.25e+ 00
H D 138265 K 5III 1.523 0.177 3.644e+ 00 1.09e  01 9.313e  01 3.72e  02 9.848e  01 2.46e  02 1.60e+ 01 1.39e+ 00
H D 139063 K 5III 0.227 0.230 2.145e+ 01 1.07e+ 00 5.265e+ 00 3.16e  01 5.723e+ 00 2.21e  01 4.52e+ 01 1.24e+ 01
H D 139698 G 8/K 0III 7.136 0.019 1.103e  02 3.23e  04 4.62e+ 01 5.78e+ 00
H D 140573 K 2IIIb   0.036 0.028 2.850e+ 01 1.14e+ 00 7.028e+ 00 4.22e  01 7.836e+ 00 1.94e  01 2.99e+ 01 6.06e+ 00
H D 141477 M 0.5III   0.016 0.028 3.110e+ 01 1.55e+ 00 7.606e+ 00 3.80e  01 8.139e+ 00 2.07e  01 2.36e+ 01 3.83e+ 00
H D 141937 G 2.5V 5.772 0.013 1.221e  01 1.71e  02 3.649e  02 1.01e  03 5.05e+ 01 1.40e+ 01
H D 144873 G 5 6.913 0.013 1.283e  02 3.63e  04 1.86e+ 01 2.16e+ 00
H D 145829 K 2III 5.142 0.018 6.923e  02 1.98e  03 6.27e+ 01 6.67e+ 00
H D 146051 M 0.5III   1.281 0.028 1.077e+ 02 5.38e+ 00 2.600e+ 01 1.30e+ 00 2.693e+ 01 6.87e  01 3.69e+ 01 8.99e+ 00
H D 149447 K 6III 0.356 0.226 5.685e+ 00 1.29e+ 00 4.21e+ 01 1.13e+ 01
H D 150039 K 0III 4.872 0.013 8.878e  02 2.29e  03 6.09e+ 01 8.06e+ 00
H D 150680 G 0IV 1.174 0.183 9.061e+ 00 4.53e  01 2.246e+ 00 1.35e  01 2.447e+ 00 9.38e  02 1.87e+ 01 2.68e+ 00
H D 150706 G 0 5.559 0.018 1.571e  01 9.42e  03 4.401e  02 1.21e  03 1.58e+ 01 2.30e+ 00
H D 150798 K 2II-III   1.140 0.133 1.036e+ 02 3.11e+ 00 2.355e+ 01 7.06e  01 2.655e+ 01 5.95e  01 2.04e+ 01 4.43e+ 00
H D 151249 K 5III   0.039 0.242 8.179e+ 00 1.99e+ 00 2.40e+ 01 5.54e+ 00
H D 151680 K 2.5III   0.389 0.140 1.129e+ 01 1.60e+ 00 4.35e+ 01 1.19e+ 01
H D 152222 K 2III 3.748 0.150 1.365e+ 00 8.19e  02 3.077e  01 1.85e  02 3.362e  01 1.40e  02 1.53e+ 01 2.00e+ 00
H D 153210 K 2III 0.549 0.028 1.735e+ 01 8.68e  01 4.033e+ 00 2.02e  01 4.635e+ 00 1.18e  01 2.60e+ 01 5.51e+ 00
H D 153458 G 0 6.456 0.013 1.955e  02 5.52e  04 3.98e+ 01 1.02e+ 01
H D 154391 K 2III 4.032 0.111 7.627e  01 2.29e  02 1.923e  01 9.61e  03 2.030e  01 5.28e  03 1.50e+ 01 2.02e+ 00
H D 156283 K 3Iab   0.012 0.028 3.320e+ 01 1.33e+ 00 7.700e+ 00 3.85e  01 8.321e+ 00 1.99e  01 1.74e+ 01 2.71e+ 00
H D 158460 A 2V 5.489 0.013 1.610e  01 8.05e  03 4.529e  02 1.03e  03 1.53e+ 01 2.04e+ 00
H D 158485 A 4V 6.136 0.016 7.908e  02 8.70e  03 2.489e  02 6.59e  04 1.50e+ 01 1.76e+ 00
H D 159048 K 0III 4.122 0.236 8.951e  01 2.68e  02 2.302e  01 1.15e  02 2.391e  01 6.36e  03 1.56e+ 01 1.98e+ 00
H D 159222 G 5V 4.977 0.013 2.604e  01 1.56e  02 7.483e  02 1.92e  03 1.77e+ 01 2.99e+ 00
H D 159330 K 2III 2.867 0.146 2.065e+ 00 6.19e  02 4.976e  01 1.99e  02 5.467e  01 1.35e  02 1.49e+ 01 1.71e+ 00
H D 161096 K 2III 0.129 0.028 2.645e+ 01 1.32e+ 00 6.129e+ 00 3.06e  01 6.943e+ 00 1.77e  01 2.81e+ 01 6.63e+ 00
H D 161743 B9IV 7.585 0.018 6.630e  03 1.89e  04 4.07e+ 01 1.10e+ 01
H D 163376 M 0III 0.748 0.229 3.962e+ 00 9.12e  01 3.65e+ 01 9.80e+ 00
H D 163466 A 2V 6.364 0.013 8.919e  02 1.07e  02 2.053e  02 5.14e  04 1.53e+ 01 2.16e+ 00
H D 163588 K 2III 0.971 0.028 1.165e+ 01 3.49e  01 2.853e+ 00 8.56e  02 3.142e+ 00 6.02e  02 1.49e+ 01 1.82e+ 00
H D 164058 K 5III   1.408 0.028 1.106e+ 02 3.32e+ 00 2.713e+ 01 8.14e  01 2.931e+ 01 5.62e  01 1.56e+ 01 2.38e+ 00
H D 165459 A 2? 6.604 0.027 7.533e  02 1.20e  02 1.649e  02 5.62e  04 1.54e+ 01 2.21e+ 00
H D 166780 K 4.5III 3.792 0.101 7.866e  01 3.15e  02 1.919e  01 1.34e  02 2.104e  01 7.07e  03 1.49e+ 01 1.88e+ 00
H D 167389 F8 5.908 0.015 1.118e  01 1.01e  02 3.210e  02 8.93e  04 1.66e+ 01 2.94e+ 00
H D 169916 K 1IIIb 0.298 0.028 5.997e+ 00 2.15e  01 5.08e+ 01 1.36e+ 01
H D 170693 K 1.5III 2.147 0.159 5.002e+ 00 1.50e  01 1.187e+ 00 3.56e  02 1.311e+ 00 2.95e  02 1.53e+ 01 2.31e+ 00
H D 172066 G 5? 6.279 0.015 8.687e  02 8.69e  03 2.302e  02 6.46e  04 1.54e+ 01 2.35e+ 00
H D 172728 A 0V 5.748 0.013 1.326e  01 1.06e  02 3.602e  02 8.78e  04 1.53e+ 01 2.36e+ 00
H D 173398 K 0III 4.003 0.213 8.061e  01 3.22e  02 1.912e  01 1.15e  02 2.120e  01 7.13e  03 1.54e+ 01 2.38e+ 00
H D 173511 K 5III 3.892 0.134 8.253e  01 2.48e  02 1.945e  01 9.73e  03 2.163e  01 5.67e  03 1.54e+ 01 2.39e+ 00
H D 173976 K 5III 3.572 0.177 1.186e+ 00 3.56e  02 2.966e  01 1.19e  02 3.163e  01 7.87e  03 1.53e+ 01 2.43e+ 00
H D 174123 G 5? 6.587 0.014 5.984e  02 8.98e  03 1.727e  02 4.87e  04 1.54e+ 01 2.39e+ 00
H D 175510 A 0V 4.960 0.124 2.920e  01 2.04e  02 7.833e  02 4.82e  03 2.76e+ 01 6.66e+ 00
H D 176841 G 5? 6.121 0.016 9.380e  02 1.22e  02 2.652e  02 7.69e  04 1.54e+ 01 2.44e+ 00
H D 177716 K 1IIIb 0.495 0.213 1.861e+ 01 9.30e  01 4.201e+ 00 2.10e  01 4.785e+ 00 1.71e  01 4.97e+ 01 1.38e+ 01
H D 180093 K 0Iab 5.081 0.015 5.662e+ 01 2.83e+ 00 1.862e+ 01 9.31e  01 7.340e  02 1.97e  03 4.44e+ 01 1.25e+ 01
H D 180711 G 9III 0.734 0.028 1.495e+ 01 4.49e  01 3.583e+ 00 1.08e  01 3.974e+ 00 7.62e  02 1.52e+ 01 2.74e+ 00
H D 181655 G 8V 4.625 0.013 3.838e  01 2.30e  02 9.729e  02 1.46e  02 1.097e  01 2.57e  03 1.73e+ 01 3.43e+ 00
H D 183439 M 0III 0.478 0.028 5.081e+ 00 1.82e  01 2.15e+ 01 4.37e+ 00
H D 186791 K 3II   0.572 0.028 1.336e+ 01 4.78e  01 2.60e+ 01 6.18e+ 00
H D 189276 K 5Iab 0.785 0.168 9.434e+ 00 3.77e  01 2.417e+ 00 9.67e  02 2.581e+ 00 7.50e  02 1.54e+ 01 2.64e+ 00
H D 191854 G 5 5.808 0.015 3.551e  02 1.04e  03 1.92e+ 01 3.13e+ 00
H D 193017 F8 5.949 0.013 1.381e  01 1.93e  02 3.134e  02 8.69e  04 3.73e+ 01 1.05e+ 01
H D 195034 G 5 5.547 0.017 4.516e  02 1.37e  03 2.14e+ 01 4.83e+ 00
H D 197989 K 0III 0.047 0.028 7.556e+ 00 2.70e  01 1.89e+ 01 3.86e+ 00
H D 198542 M 0III 0.209 0.198 2.784e+ 01 1.39e+ 00 6.685e+ 00 3.34e  01 7.318e+ 00 2.61e  01 4.70e+ 01 1.30e+ 01
H D 199598 G 0V 5.449 0.015 1.923e  01 1.54e  02 4.961e  02 1.36e  03 2.08e+ 01 4.47e+ 00
H D 200914 K 5/M 0III 0.513 0.185 2.049e+ 01 1.23e+ 00 5.094e+ 00 3.06e  01 5.466e+ 00 2.30e  01 4.78e+ 01 1.32e+ 01
H D 201941 A 2 6.634 0.016 1.592e  02 4.33e  04 3.36e+ 01 8.94e+ 00
H D 204277 F8V 5.416 0.015 2.114e  01 2.32e  02 5.124e  02 1.45e  03 2.54e+ 01 5.90e+ 00
H D 205772 A 5IV 7.651 0.013 6.239e  03 1.60e  04 3.13e+ 01 7.06e+ 00
M IPS 24 m Calibration 19
TA BLE 5 | Continued
predictions
Spectral super-K s
a unc. f(12m )
b unc. f(25m )
b unc. f(24m )
c unc. bkgd24
d unc.
N am e Type (m ag.) (m ag.) (Jy) (Jy) (Jy) (Jy) (Jy) (Jy) (M Jy/sr) (M Jy/sr)
H D 205905 G 4V 5.325 0.018 2.481e  01 2.98e  02 5.587e  02 1.67e  03 4.36e+ 01 1.15e+ 01
H D 209750 G 2Ib 0.917 0.028 1.383e+ 01 8.30e  01 3.014e+ 00 1.81e  01 3.430e+ 00 9.46e  02 4.08e+ 01 1.12e+ 01
H D 209952 B7IV 2.003 0.213 3.743e+ 00 1.50e  01 8.486e  01 5.09e  02 1.014e+ 00 3.42e  02 2.64e+ 01 5.30e+ 00
H D 211416 K 3III   0.330 0.183 4.280e+ 01 1.71e+ 00 1.024e+ 01 4.10e  01 1.128e+ 01 3.28e  01 2.12e+ 01 3.80e+ 00
H D 212291 G 5 6.263 0.020 2.335e  02 7.49e  04 3.29e+ 01 8.06e+ 00
H D 213310 M 0II+ 0.158 0.028 6.822e+ 00 2.44e  01 1.76e+ 01 2.76e+ 00
H D 216032 K 5III 0.167 0.028 2.674e+ 01 1.60e+ 00 6.646e+ 00 3.99e  01 6.923e+ 00 1.91e  01 4.98e+ 01 1.35e+ 01
H D 216131 G 8II 1.374 0.028 8.362e+ 00 5.02e  01 1.989e+ 00 1.19e  01 2.217e+ 00 6.11e  02 2.51e+ 01 4.94e+ 00
H D 216275 G 0 5.782 0.013 3.637e  02 1.03e  03 1.77e+ 01 2.94e+ 00
H D 217014 G 2.5I 3.873 0.028 7.502e  01 4.50e  02 1.715e  01 2.23e  02 2.137e  01 6.42e  03 2.74e+ 01 5.67e+ 00
H D 217382 K 4III 1.471 0.193 8.334e+ 00 2.50e  01 1.936e+ 00 1.36e  01 2.176e+ 00 6.15e  02 1.75e+ 01 2.66e+ 00
H D 217906 M 2.5II   2.190 0.028 2.702e+ 02 1.35e+ 01 6.888e+ 01 3.44e+ 00 6.472e+ 01 1.66e+ 00 2.41e+ 01 4.45e+ 00
H D 60178J A 2V 1.431 0.028 7.211e+ 00 4.33e  01 1.624e+ 00 8.12e  02 1.893e+ 00 5.01e  02 4.50e+ 01 1.22e+ 01
H D 98230J G 0V 2.090 0.187 4.069e+ 00 2.03e  01 8.779e  01 5.27e  02 1.036e+ 00 3.98e  02 3.15e+ 01 5.37e+ 00
N PM 1+ 61.0569 K 0.5III 7.210 0.013 1.031e  02 2.66e  04 1.53e+ 01 2.04e+ 00
N PM 1+ 68.0412 K 2III 7.169 0.015 1.070e  02 2.87e  04 1.54e+ 01 2.34e+ 00
SAO 9310 K 0 7.332 0.014 9.211e  03 2.42e  04 1.58e+ 01 2.41e+ 00
a Super-K s is the weighted average ofJ (transform ed to K s) and K s (see x 4.1).
b Taken from the IR A S Faint Source C atalog,and m odied as discussed in x 4.1.3.
c T hese ux densities apply to the eective wavelength ofthe 24 m band,23.675 m .
d See x 4.3.
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C ombined M easurements and C alibration Factors
num ber of 24m count ratea uncertainty calibration factor uncertainty
N am e m easurem ents (D N /s) (D N /s) (M Jy/sr/[D N /s]) (M Jy/sr/[D N /s])
BD + 621644 1 1.033e+ 04 5.19e+ 01 4.037e  02 9.72e  04
H D 000319 1 6.708e+ 03 5.00e+ 01 4.262e  02 1.16e  03
H D 001160 1 1.395e+ 03 1.56e+ 01 5.250e  02 1.60e  03
H D 001644 1 8.191e+ 03 5.69e+ 01 4.534e  02 1.25e  03
H D 002151 1 3.271e+ 05 1.23e+ 03 4.573e  02 1.46e  03
H D 002811 1 1.591e+ 03 3.35e+ 01 4.331e  02 1.51e  03
H D 008941 1 7.202e+ 03 3.46e+ 01 4.948e  02 1.40e  03
H D 009927 1 6.045e+ 05 2.45e+ 03 4.539e  02 1.17e  03
H D 011413 1 7.866e+ 03 3.87e+ 01 3.856e  02 9.81e  04
H D 014943 1 7.180e+ 03 2.84e+ 01 4.192e  02 1.14e  03
H D 015008 5 2.719e+ 04 1.21e+ 01 4.757e  02 1.67e  03
H D 015646 1 2.997e+ 03 4.84e+ 01 4.349e  02 1.36e  03
H D 017254 5 4.622e+ 03 1.02e+ 01 4.368e  02 1.10e  03
H D 019019 1 6.204e+ 03 3.74e+ 01 4.714e  02 1.41e  03
H D 020722 1 5.818e+ 03 4.56e+ 01 3.517e  02 9.62e  04
H D 020888 2 5.519e+ 03 2.04e+ 01 4.407e  02 1.19e  03
H D 020902 1 6.872e+ 05 2.62e+ 03 4.361e  02 1.56e  03
H D 021981 1 6.089e+ 03 1.33e+ 01 4.447e  02 1.22e  03
H D 025860 1 4.202e+ 03 3.26e+ 01 4.031e  02 1.08e  03
H D 027466 1 3.146e+ 03 3.18e+ 01 4.846e  02 1.46e  03
H D 028099 1 2.546e+ 03 2.80e+ 01 4.635e  02 1.47e  03
H D 028471 1 3.173e+ 03 1.81e+ 01 4.590e  02 1.39e  03
H D 029461 1 2.759e+ 03 2.77e+ 01 4.736e  02 1.62e  03
H D 030246 1 2.497e+ 03 2.75e+ 01 4.011e  02 1.38e  03
H D 032831 1 2.301e+ 05 8.06e+ 02 4.509e  02 8.79e  04
H D 034868 1 3.851e+ 03 3.89e+ 01 4.791e  02 1.46e  03
H D 035666 1 3.416e+ 04 1.34e+ 02 4.578e  02 1.52e  03
H D 036167 1 5.627e+ 05 2.23e+ 03 4.301e  02 2.54e  03
H D 037962 1 3.281e+ 03 3.12e+ 01 4.565e  02 1.39e  03
H D 038949 1 2.871e+ 03 3.10e+ 01 4.602e  02 1.51e  03
H D 039608 6 3.861e+ 04 1.25e+ 01 4.455e  02 1.46e  03
H D 040129 1 2.025e+ 03 2.04e+ 01 4.609e  02 1.43e  03
H D 040335 1 2.866e+ 03 3.25e+ 01 4.383e  02 1.27e  03
H D 041371 4 1.498e+ 04 1.16e+ 01 4.373e  02 1.00e  03
H D 042525 1 5.116e+ 03 2.85e+ 01 4.460e  02 1.14e  03
H D 042701 2 4.346e+ 04 1.20e+ 02 4.515e  02 8.27e  04
H D 043107 14 8.368e+ 03 1.16e+ 01 4.660e  02 1.07e  03
H D 044594 1 9.411e+ 03 4.79e+ 01 4.631e  02 1.30e  03
H D 045557 1 5.492e+ 03 3.51e+ 01 4.228e  02 1.06e  03
H D 046190 1 3.703e+ 03 2.82e+ 01 3.518e  02 9.61e  04
H D 046819 1 8.504e+ 03 4.94e+ 01 4.627e  02 1.15e  03
H D 047332 1 2.595e+ 03 2.60e+ 01 3.852e  02 1.05e  03
H D 050310 1 7.865e+ 05 2.88e+ 03 5.228e  02 1.54e  03
H D 053501 4 1.838e+ 05 3.71e+ 02 4.531e  02 1.03e  03
H D 057336 1 1.403e+ 03 3.44e+ 01 4.446e  02 1.71e  03
H D 058142 1 1.458e+ 04 1.33e+ 02 4.686e  02 2.57e  03
H D 060178 1 2.584e+ 05 7.17e+ 02 4.808e  02 1.28e  03
H D 061929 1 3.038e+ 03 2.66e+ 01 4.569e  02 1.35e  03
H D 064324 1 3.672e+ 03 3.87e+ 01 4.256e  02 1.28e  03
H D 065517 1 2.122e+ 03 1.81e+ 01 3.928e  02 1.19e  03
H D 066751 1 9.671e+ 03 2.80e+ 01 4.704e  02 1.30e  03
H D 069863 1 1.240e+ 04 5.52e+ 01 4.140e  02 9.15e  04
H D 073210 1 3.707e+ 03 5.55e+ 01 4.261e  02 1.30e  03
H D 073666 1 2.541e+ 03 5.66e+ 01 4.584e  02 1.59e  03
H D 073819 1 3.170e+ 03 5.29e+ 01 4.553e  02 1.41e  03
H D 077281 1 1.673e+ 03 1.99e+ 01 4.374e  02 1.30e  03
H D 080007 2 2.594e+ 05 6.64e+ 02 4.536e  02 1.33e  03
H D 082308 1 7.022e+ 05 2.59e+ 03 4.484e  02 1.32e  03
H D 082621 1 1.909e+ 04 8.24e+ 01 4.679e  02 2.47e  03
H D 087901 1 2.350e+ 05 7.87e+ 02 4.929e  02 1.39e  03
H D 091375 1 1.602e+ 04 6.73e+ 01 4.646e  02 2.18e  03
H D 092788 1 5.299e+ 03 3.93e+ 01 4.713e  02 1.64e  03
H D 092845 1 7.166e+ 03 4.51e+ 01 3.975e  02 1.08e  03
H D 096833 2 7.426e+ 05 2.07e+ 03 4.910e  02 1.26e  03
H D 098230 1 1.467e+ 05 4.65e+ 02 4.635e  02 1.78e  03
H D 098553 1 3.858e+ 03 3.39e+ 01 4.732e  02 1.41e  03
H D 100167 1 5.036e+ 03 3.57e+ 01 4.587e  02 1.36e  03
H D 101452 1 1.910e+ 03 3.50e+ 01 4.292e  02 1.45e  03
H D 101472 1 3.834e+ 03 3.44e+ 01 4.534e  02 1.41e  03
H D 101959 1 5.822e+ 03 3.20e+ 01 4.755e  02 1.38e  03
H D 102647 2 2.365e+ 05 5.09e+ 02 3.519e  02 1.08e  03
H D 102870 1 1.309e+ 05 5.02e+ 02 4.834e  02 3.18e  03
H D 105805 1 5.734e+ 03 5.10e+ 01 4.692e  02 1.52e  03
H D 106252 1 4.749e+ 03 3.73e+ 01 4.326e  02 1.35e  03
H D 106965 1 1.248e+ 03 1.87e+ 01 4.533e  02 1.43e  03
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num ber of 24m count ratea uncertainty calibration factor uncertainty
N am e m easurem ents (D N /s) (D N /s) (M Jy/sr/[D N /s]) (M Jy/sr/[D N /s])
H D 108799 1 1.242e+ 04 4.16e+ 01 4.490e  02 1.28e  03
H D 108944 1 4.431e+ 03 3.10e+ 01 4.443e  02 1.25e  03
H D 109612 1 1.260e+ 04 6.56e+ 01 3.864e  02 1.04e  03
H D 109866 1 4.368e+ 03 2.77e+ 01 9.297e  02 2.62e  03
H D 110304 1 1.510e+ 05 5.70e+ 02 4.672e  02 1.20e  03
H D 112196 1 6.345e+ 03 3.41e+ 01 4.660e  02 1.39e  03
H D 115043 1 7.863e+ 03 3.29e+ 01 4.500e  02 1.26e  03
H D 115780 2 1.041e+ 04 9.28e+ 01 1.592e  02 4.59e  04
H D 116706 1 6.188e+ 03 5.01e+ 01 4.846e  02 1.33e  03
H D 119545 1 1.360e+ 05 2.33e+ 03 1.412e  03 4.37e  05
H D 121370 1 3.132e+ 05 1.17e+ 03 4.878e  02 1.80e  03
H D 121504 1 4.016e+ 03 4.34e+ 01 4.169e  02 2.27e  03
H D 122652 1 5.100e+ 03 2.87e+ 01 4.378e  02 1.28e  03
H D 123123 1 6.343e+ 05 2.39e+ 03 4.503e  02 1.20e  03
H D 127665 1 6.687e+ 05 2.51e+ 03 4.545e  02 1.26e  03
H D 128998 1 4.824e+ 03 2.79e+ 01 4.808e  02 1.22e  03
H D 129655 1 2.577e+ 03 2.87e+ 01 3.807e  02 1.16e  03
H D 131986 1 7.721e+ 03 9.91e+ 01 1.218e  02 3.69e  04
H D 132417 1 5.041e+ 03 5.49e+ 01 2.860e  02 8.01e  04
H D 132439 1 5.055e+ 03 3.77e+ 01 5.481e  02 1.50e  03
H D 134493 1 2.956e+ 04 1.24e+ 02 4.625e  02 1.59e  03
H D 138265 2 1.446e+ 05 4.23e+ 02 4.470e  02 1.12e  03
H D 139698 1 8.006e+ 03 1.99e+ 02 9.042e  03 3.47e  04
H D 141937 1 5.126e+ 03 3.82e+ 01 4.672e  02 1.34e  03
H D 144873 1 1.723e+ 03 1.96e+ 01 4.887e  02 1.49e  03
H D 150680 1 3.335e+ 05 1.33e+ 03 4.815e  02 1.86e  03
H D 150706 1 6.656e+ 03 3.12e+ 01 4.339e  02 1.21e  03
H D 152222 3 5.150e+ 04 1.92e+ 01 4.284e  02 1.79e  03
H D 153458 1 2.799e+ 03 3.91e+ 01 4.584e  02 1.44e  03
H D 154391 1 3.023e+ 04 1.22e+ 02 4.407e  02 1.16e  03
H D 158460 1 7.931e+ 03 5.71e+ 01 3.748e  02 8.97e  04
H D 158485 1 3.564e+ 03 2.80e+ 01 4.583e  02 1.27e  03
H D 159048 1 3.600e+ 04 1.88e+ 02 4.359e  02 1.18e  03
H D 159222 5 1.010e+ 04 1.02e+ 01 4.862e  02 1.25e  03
H D 159330 102 7.929e+ 04 1.65e+ 01 4.525e  02 1.12e  03
H D 163466 3 2.938e+ 03 1.90e+ 01 4.586e  02 1.19e  03
H D 163588 2 4.479e+ 05 1.34e+ 03 4.604e  02 8.93e  04
H D 165459 2 3.843e+ 03 2.48e+ 01 2.816e  02 9.77e  04
H D 166780 2 3.065e+ 04 8.84e+ 01 4.505e  02 1.52e  03
H D 167389 1 4.449e+ 03 2.66e+ 01 4.735e  02 1.35e  03
H D 170693 4 1.855e+ 05 2.14e+ 01 4.638e  02 1.04e  03
H D 172066 1 3.368e+ 03 2.68e+ 01 4.486e  02 1.31e  03
H D 172728 2 4.747e+ 03 2.21e+ 01 4.980e  02 1.24e  03
H D 173398 46 3.031e+ 04 1.84e+ 01 4.590e  02 1.54e  03
H D 173511 1 3.165e+ 04 1.24e+ 02 4.485e  02 1.19e  03
H D 173976 1 4.749e+ 04 1.72e+ 02 4.371e  02 1.10e  03
H D 174123 1 2.296e+ 03 2.39e+ 01 4.936e  02 1.48e  03
H D 176841 1 3.644e+ 03 2.79e+ 01 4.776e  02 1.43e  03
H D 180711 2 5.759e+ 05 1.47e+ 03 4.529e  02 8.76e  04
H D 183439 2 7.200e+ 05 2.64e+ 03 4.631e  02 1.67e  03
H D 189276 2 3.857e+ 05 1.02e+ 03 4.392e  02 1.28e  03
H D 191854 3 4.867e+ 03 1.97e+ 01 4.788e  02 1.41e  03
H D 193017 1 4.150e+ 03 3.86e+ 01 4.956e  02 1.45e  03
H D 195034 1 6.127e+ 03 3.33e+ 01 4.837e  02 1.49e  03
H D 199598 1 7.021e+ 03 3.60e+ 01 4.637e  02 1.30e  03
H D 201941 1 2.900e+ 03 2.79e+ 01 3.603e  02 1.04e  03
H D 204277 1 7.301e+ 03 2.83e+ 01 4.606e  02 1.31e  03
H D 205905 1 7.871e+ 03 3.42e+ 01 4.658e  02 1.41e  03
H D 209952 2 1.465e+ 05 3.74e+ 02 4.542e  02 1.54e  03
H D 212291 1 3.319e+ 03 3.19e+ 01 4.617e  02 1.55e  03
H D 216131 1 3.277e+ 05 1.24e+ 03 4.440e  02 1.24e  03
H D 216275 1 5.062e+ 03 4.07e+ 01 4.715e  02 1.39e  03
H D 217382 1 3.264e+ 05 1.18e+ 03 4.375e  02 1.25e  03
N PM 1+ 61.0569 1 1.510e+ 03 1.64e+ 01 4.481e  02 1.25e  03
N PM 1+ 68.0412 1 1.494e+ 03 1.67e+ 01 4.700e  02 1.37e  03
SAO 9310 1 1.069e+ 03 1.24e+ 01 5.655e  02 1.63e  03
a The countratesin thistable can be converted to Jy by m ultiplying by the productofthe aperture correction,calibration
factor,and pixelarea discussed in the text,ora factorof6:92 10  6.
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TA BLE 7
Stars R ejected as 24 m C alibrators.
N am e R eason forR ejection
BD + 621644 calibration factor 12% low
H D 011413 calibration factor 18% low a
H D 020722 double sourceb
H D 046190 calibration factor 29% low c
H D 047332 calibration factor 18% low a
H D 065517 calibration factor 16% low a
H D 092845 double star
H D 102647 calibration factor 29% low c
H D 109612 bright,com plex background
H D 109866 bright,com plex background
H D 115780 bright,com plex background
H D 119545 bright,com plex background
H D 129655 calibration factor 19% low a
H D 131986 bright,com plex background and nearby contam inating sources
H D 132417 bright,com plex background and nearby contam inating sources
H D 132439 bright,com plex background
H D 139698 bright,com plex background
H D 158460 calibration factor 21% low c
H D 165459 calibration factor 61% low c
H D 201941 calibration factor 26% low d
SAO 9310 calibration factor 20% high
aNIR m easurem entsindicate thisstarisreddened,so thepredicted ux
islikely low.
bThere is a 24m source 14
00
to the north ofthis star. SIM BAD does
notindicatethestarispartofa m ultiplesystem and theSpitzerPlanning
and O bservation Tool(SPO T)doesnotindicateany asteroidsin theeld,
so the source islikely a background galaxy.
cSu etal.(2006)nd thissource hasa debrisdisk.
dThisstarisnotknown to bepartofa m ultiplesystem and no asteroids
were expected in the eld,so thisstarlikely hasan infrared excess.
M IPS 24 m Calibration 23
TA BLE 8
24 m O bservations of C ohen et al. T emplate Stars
observed tem plate prediction
f(24m ) unc. f(24m ) unc. observed /
N am e (Jy) (Jy) (Jy) (Jy) tem plate unc.
H D 032831 1.592e+ 00 5.58e  03 1.560e+ 00 5.99e  02 1.020 0.039
H D 053501 1.271e+ 00 2.57e  03 1.238e+ 00 1.08e  01 1.027 0.089
H D 163588 3.098e+ 00 9.27e  03 3.018e+ 00 1.06e  01 1.027 0.036
H D 189276 2.668e+ 00 7.06e  03 2.559e+ 00 8.31e  02 1.043 0.034
H D 138265 1.000e+ 00 2.93e  03 9.507e  01 3.25e  02 1.052 0.036
H D 036167 3.893e+ 00 1.54e  02 3.800e+ 00 1.27e  01 1.024 0.035
H D 170693 1.283e+ 00 1.48e  04 1.291e+ 00 4.57e  02 0.994 0.035
H D 009927 4.182e+ 00 1.69e  02 3.908e+ 00 2.94e  01 1.070 0.081
H D 134493 2.045e  01 8.58e  04 2.017e  01 6.90e  03 1.014 0.035
N ote.| ThestarHD 020722 hasa tem plateand wasobserved at24 m ,
but was not included in this com parison due to a nearby source at 24 m
(cf.Table 7).
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Fig. 1.| A rtifactsnotdiscussed by G ordon etal.(2005)thatare now xed aspartofstandard processing with the M IPS D ata A nalysis
Tool(D AT),illustrated using observationsofH D 159330 (AO R K EY 13587712)plotted in reversegrayscale.(a)The\jailbar" eectism ost
easily seen in individualfram es,here caused by a cosm ic ray below and to the rightofthe star,and (b) xed as described in x 2. (c) The
spots caused by debrison the pick-o m irror(severalsharp white spots above and to the rightofthe star,as wellas diuse white regions
below and to the leftofthe star)are m osteasily seen in a m osaicked im age and are (d)xed using separate ateldsforeach scan m irror
position.
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Fig. 2.| A rtifacts not rem oved by standard processing with the M IPS D ata A nalysis Tool(D AT),plotted in reverse grayscale. A s
discussed in x 2,(a) gain changes im posed by previous observations (illustrated using a single-fram e observation ofH D 159330,AO R K EY
12195328) are (b) rem oved using a second at eld. (c) Background changes as a function ofscan m irror position (illustrated using a
m osaic observation ofH D 106965,AO R K EY 13201920) are (d) rem oved before m osaicking. For the targets discussed here,the eects of
(e)residualim ages(circled,illustrated using a m osaic observation ofH D 159330,AO R K EY 12195328) and (f)sourceswhich saturate in 3
seconds (illustrated using a single-fram e observation ofH D 180711,AO R K EY 9805568) are sm alland we m ake no correction.
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Fig. 3.| Com parison of observed and m odelPSF,plotted in reverse grayscale. O n the left is shown an im age of H D 009927; the
horizontalfeature through the center ofthe im age is a detector artifact. The dynam ic range (from the peak brightness of60,000 D N /s
to the 1 noise levelof3 D N /s) is 20,000. The im age on the right is a m odelgenerated by StinyTim ,after processing through the M IPS
sim ulator(see x 2.4). Both im ageshave been heavily com pressed using an asinh transform to show faintstructure and the grayscale levels
have been adjusted by eye to m atch each other.
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Fig. 4.| The radialprole ofa star (points),com pared to a 10 subsam pled m odelprole generated by STinyTim (dark solid line),
along with thatsam e m odelprole run through the M IPS sim ulator(dark dotted line;see x2 fordetails)orsm oothed by a 1.8-pixelboxcar
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Fig. 5.| The ratio ofM IPS 24 m ux densities to IR A S 12 and 25 m ux densities(lled circlesand open triangles,respectively) as
a function of24 m ux density,norm alized to the average ratios of0.265 and 1.11,respectively. The error bars represent the com bined
IR A S and M IPS uncertainties. A dashed line isdrawn ata ratio of1 as a guide.
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Fig. 6.| The ratio ofM IPS 24 m ux densities to IR A S 12 and 25 m ux densities(lled circlesand open triangles,respectively) as
a function ofspectraltype,here quantied as the eective tem perature ofthe star.The ratios have been norm alized to the average ratios
at 0.265 and 1.11 at 12 and 25 m . The error bars represent the com bined IR A S and M IPS uncertainties. A dashed line is drawn at a
ratio of1 asa guide.
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Fig. 7.| R epeatability of 24 m photom etry on two routinely-m onitored sources: H D 159330 (lled circles) and H D 173398 (open
triangles).The gray curve isa sigm a-clipped average in 10 equally-spaced bins.
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Fig. 8.| 24 m calibration factor norm alized to the nom inalcalibration factor (see x 3) as a function ofpredicted 24 m ux density.
The errorbarsare drawn from Tables 5 and 6.The dashed line isdrawn at1 asa guide,while the solid line isa linearleast-squares tto
the data (see x 5).Pointsgreaterthan 5 above orbelow the nom inalcalibration factorhave been notbeen included in the plotorthe t.
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Fig. 9.| 24 m calibration factor norm alized to the nom inalcalibration factor (see x 3) as a function ofpredicted background. The
uncertainties represented by the error bars are drawn from Tables 5 and 6. The dashed line is drawn at 1 as a guide,while the solid line
represents a linear least-squares t to the data (see x 5). Points greater than 5 above or below the nom inalcalibration factor have been
notbeen included in the plotorthe t.
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Fig. 10.| R atio ofM IPS to IR A S m easurem ents ofextended sources as a function ofux density m easured at 24 m . The error bars
representthe com bined uncertainty on both m easurem ents. The dashed line isdrawn at1 as a guide.
